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"Once he had to interrupt his 
radio communication to fish 
for a loose washer that was 
floating around his cabin”* 


It’s the little design details that may result in the difference between a 
successful mission or . . . irritation, frustration or worse, disaster. 
Eliminate loose washers. The Kaylock HW14 series “Captive Washer” nuts 
were designed to eliminate the possibility of loose washers being dropped 
and forgotten... with the resultant possibility of malfunction of mechanical 
equipment or short circuits. 

Write for the HW14 brochure or contact your Kaylock representative. 
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Nothing handles "hot" landings like this new 
air-cooled brake. .. and we speak from experience 

no cooling medium to haul, store or handle. 
The simplicity of this system also results in 
a high level of reliability compared to more 
complex, heavier braking systems. 

This air-cooled brake is typical of many new 
developments by Goodyear Aviation Prod- 
ucts and the largest, most experienced tech- 
nical engineering staff in the business. 

If you’d like to know more about Goodyear’s 
new air-cooled brake or our other new devel- 
opments, just write to Goodyear, Aviation 
Products, Dept. S-1715, Akron 16, Ohio. 

GOODYEAR 


This new forced-air-cooled braking system, 
developed by Goodyear and being evaluated 
by Douglas Aircraft Corporation and the 
U. S. Navy, promises to reduce still-air cool- 

Performance is more consistent than ordi- 
nary systems because component-tempera- 
tures are kept significantly lower. 

This also effectively increases service life. 
Brakes stay cooler on long taxis . . . prevent 
overheating of wheel assemblies from fre- 
quent take-offs and landings on short hops. 
And because air is the cooling agent, there's 
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GETTING READY FOR A COUNTDOWN 10 YEARS AWAY 


J. R. Clark of LTV believes in a head start . . . early planning 
and detailed analysis gets better performance and utility out 
of basic vehicles, he contends. As Vice President of Chance 
Vought's Astronautics Division, he applies this thinking to a 
large number of programs including systems management of 
NASA's Scout launch vehicle. Beginning a full year before the 
award of a contract, he and his assistants probed the feasibility 

vehicle that would be reliable, economical, and at the same 
time versatile enough to perform a wide variety of jobs. Early 
planning and part by part analysis paid off. Five different Scout 


combinations to create specialized vehicles for specific jobs. 
Scout was the first solid-fuel vehicle to orbit a scientific payload 
and it has been used successfully in missions varying from 
re entry to sounding studies. But Russ Clark isn't satisfied with 
the present. He and his staff are now devising ways to enhance 

By combining this caliber of management in depth, with proved 
technical competence in aerospace, electronics, communica- 

defense and national well-being. 






AEROSPACE CALENDAR 

July 23-25— Business Intelligence and Ad- 
vanced Planning Seminar, San Francisco, 
Calif. Sponsor: Operations Research, Inc. 
July 2-l-Aug. 2— National Soaring Champion- 
ships, El Mirage, Calif. For information: 
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, P.O. 


Box 997, Viet- 

Aug. 1-3— Engineering foundations Engi- 
neering Research Conference on Com- 
posite Materials, Tilton School, Tilton, 
N. H. 

Aug. 1-5— Experimental Aircraft Assn. Fly- 
In, Rockford Airport, Rockford. 111. 

Aug. 6-10— 7th Annual Technical Sympo- 
sium, Society of Photographic Instrumen- 
tation Engineers in cooperation with the 
Air Force Systems Command, Statler Hil- 
ton Hotel, New York. N. Y. 

Aug. 7-9— Low Level Wind Conference, 
Texas Western College, El Paso, Tex. 
Sponsors: American Meteorological Soc- 
iety, U. S. Army Signal Missile Support 
Agency. (Aug. 9 session in Dallas.) 

Aug. 7-9— PERT (Program Evaluation and 
Review Technique) and CPM (Critical 
Path Method) Seminars, ITT Data Proc- 
essing Center, Paramus, N. J. 

Aug. 7-9— 57th Meeting, National Aerospace 
Standards ** - *** ' 


Frank 


Aug. 


1. Seattli 


Wasl 


1-1962 Standards Laboratory Con- 
-, National Bureau of Standards' 
Boulder Laboratories, Boulder. Colo, 
ug. 10-11— IAS National Specialists Meet- 
ing. Man-Machine Competition. Olympic 
Hotel, Seattle, Wash. 

(Continued on page 7) 
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will it fly 

It’s pretty hard for anybody to tell before it's even out of the shell. 
But boy, if you’re designing a missile and you're wondering if that 
bird will fly— that’s different. Here’s why. 

Using our Direct Analog Computer, we help you create and “fly" 
a three-dimensional dynamic model of your bird. You can “fly” it 
six or sixteen or sixty times per day. And it doesn’t cost a million 
dollars per copy either. And when you’re finished, you’ll know 
everything there is to know about the aerothermoviscoelastic(l) 
characteristics of your missile structure. 

Complicated? Sort of. But we know how because we’ve helped 
“fly” just about every military airplane and missile— including 

How about your next bird? Will it fly? 
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COMPUTER ENGINEERING ASSOCIATES 

an affiliate of Susquehanna Sciences, Inc. 
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Say , "Ahhhh!" 

Be “Ansco-sure" . . . Aircraft radiography demands Ansco SuperayH-D® 
—the first, ultra-fine-grain American X-ray film for pinpointing the smallest 
manufacturing defects or stress fatigue. Besides its critical definition, this 
film’s high contrast records more minute details— which would only show 
up marginally on conventional films. 

For radiography— it's Ansco best by definition 

Ansco-America’s first manufacturer of photographic materials . . . since 1842 


AEROSPACE CALENDAR 

(Continued from page 5) 

Aug. 11-Sept. 3— Sixth World Parachuting 
Championship, Orange. Mass. Sponsors: 
National Aeronautic Assn.; Parachute 
Club of America. 

Aug. 13-16— Pacific Energy Conversion Con- 
ference. American Institute of Electrical 
Engineers. Fairmont Hotel. San Fran- 

Aug. 1 3-16— Seventh Symposium on Ballistic- 
Missile and Space Technology, U. S. Air 
Force Academy, Colorado Springs, Colo. 
Sponsors: USA*; Aerospace Carp. 

Aug. 1 3-16— Cryogenic Engineering Confer- 
ence, University of California of Los An- 
geles, Los Angeles, Calif. 

Precision Electromagnetic Measurements. 
Boulder Laboratories, National Bureau of 
Standards, Boulder. Colo. 

Aug. 15-17— Nuclear Propulsion Confer- 

Institute of the Aerospace Sciences; Amer- 
ican Rocket Society; American Nuclear 
Societv. (Classified.) 

Aug. 15117-Third International Electronic 
Circuit Packaging Symposium. University 
of Colorado, Boulder, Colo. 

Aug. 18-19— Lafayette Escadrille, Lafayette 
Flying Corps and Americans of the 
French Foreign Legion, 1st Reunion Air- 
sliow, Battle Creek, Mich. 

Aug. 19-25— Annual Meeting and Confer- 
ence, Airport Operators Council. Princess 
Kaiulani Hotel. Honolulu. Hawaii. 

Aug. 20— Technical Symposium, Precision 
Potentiometer Manufacturers Assn., Stat- 
ler Hilton Hotel. Los Angeles. Calif. 

Aug. 21-24— Western Electronics Show and 
Conference. Institute of Radio Engineers, 
Los Angeles. Calif. 

Aug. 21-24— International Symposium on 
Far Infrared Spectroscopy. Sheraton Cib- 
son Hotel. Cincinnati. Ohio. Sponsor: 
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Aug. 21 -Sept. 17— 14th Session. Interna- 
tional Civil Aviation Organization As- 

Aug 25-24— Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, West- 
ward Hotel, Anchorage, Alaska. 

Aug. 23-24— Conference on Thin Films. 
Colorado Hotel, Glenwood Springs. Colo. 
Sponsor: Solid State Electronics Labnra 
lory. University of Denver's Research In- 

Aug. 27-29— AIME Technical Conference 
on Advanced Electronic Materials, Benja- 
min Franklin Hotel, Philadelphia. Pa. 

Aug. 27-Sept. 1— Third International Con- 
gress. International Council of the Aero- 
nautical Sciences, Nciv Congress Hall. 
Stockholm. Sweden. 

Aug. 27-Scpt. 1— Second International Con- 
gress. International Federation of Informa- 
tion Processing Societies, Munich. 

Aug. 28-30— Fourth Conference on Main- 
tainability of Electronic Equipment. Elec- 

svith Department of Defense), University 
of Colorado, Boulder, Colo. 

Sept. 3-7— National Advanced Technology 


HEAT EXCHANGERS IN A HURRY 



(Or: A new slant on q=/u(th-t c )dA) 


Heat exchanger design problems are 
reputed to make young men gray 
and older men balder. It thus gives 
us joy to report that Budd heat 
transfer engineers arc today retain- 
ing whatever cranial adornment they 
started with. You can profit thereby. 

Budd offers complete design, pro- 
totype and production services for 
plate-fin heat exchangers. We pro- 
duce these compact, lightweight and 
highly efficient components by both 
dip-brazing and epoxy bonding . . . 
with aluminum, stainless steel, cop- 
per and other materials ... in myriad 
configurations for missile cooling, 
intercoolers, oil coolers, air condi- 
tioning systems and other land, sea, 
air and space applications. 

What’s new about that? Just this; 

To design the best heat exchanger 
for a given job, a number of com- 
plexly interrelated thermal variables 
. . . heat transfer rate, thermal con- 
ductance, transfer area, hot- and 
cold-side temperatures, etc. . . . are 
usually juggled around until the re- 
quired heat transfer rate is attained.* 
During this labor, the designer must 
also find a way to satisfy such vital 
external requirements assize, weight, 
strength, reliability and cost. 

We now announce, as modestly as 
possible under the circumstances, 
that Budd is applying new techniques 
that enable plate-fin component heat 
exchangers to be designed and pro- 
duced faster than ever before! 

This is not the result of an over- 
night inspiration. Our Environmen- 
tal Control Systems Department has 
long been busy with a fresh and 
deep-probing investigation of ana- 
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lytical approaches to heat exchanger 
design. Their study was pointedly 
abetted by the experience, the knowl- 
edge of practical operating condi- 
tions, and the voluminous test data 
we've accumulated in over 20 years 
of designing and producing com- 
plete heat exchanger systems, as well 
as component exchangers and other 
types of environmental control sys- 

Our new design method enables us 
to fix optimum exchanger relation- 
ships and values with surprising 
speed. In several recent cases, we've 
designed complex new exchangers 
in a fete hours! 

How do we do it? The details we 
guard. But we can say that design 
reliability as well as speed is assured 
by a pre-specified feedback checking 
technique. (In a moment of flam- 
boyance, we tagged the new method 
“Feedback-Controlled Design." It 
may stick.) Other enticing informa- 
tion is contained in our heat ex- 
changer bulletin, which we'll nat- 
urally send on request. (If you don’t 
already belong to The Budd Elec- 
tronics Chowder and Marching So- 
ciety, be sure to ask for your mem- 
bership credentials too.) 

There is, of course, an eminently 
scientific way to verify our rather 
substantial claim— let us design and 
deliver your next exchanger. Why 
wait? Environmental Control Sys- 
tems, Budd Electronics, 43-22 Queens 
St., Long Island City 1, N.Y. 
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Mindpower and Manpower. . 
shaping the future in 

COMMUNICATIONS 
and ELECTRONIC SYSTEMS 


ENGINEERS: Today the men at Motorola 
are developing resourceful solutions to the 
complex problems of America’s most advanced 
communications and electronic systems. 
Creative mindpower is being applied to such 
vital areas as the Navy’s sonobouy and 
oceanographic instrumentation programs... the 
Army’s VHF single side band radio central 
system. . .the Air Force’s UHF ground-air 
communications system. ..and NASA’s cis-lunar 
and deep space tracking programs. Advanced 
studies are also being made in random 
access digital communications, digital-to-voice 
translation, high speed teleprinting, phased 
arrays and solid state circuitry.To participate in 
this challenging work, write today describing 
in detail your experience in the following areas: 
Systems Design • analysis and synthesis of 
complete systems for operation in hydro- 
space, surface and aerospace environments. Human 
factors engineering and operations research. 


synthesizers and data handling equipment for radar 
and communications systems, oceanographic 
instrumentation systems and display complexes. 
Familiarity with State-of-the-Art • statistical 
communications theory, advanced signal processing 
techniques, ultra-reliability through application 
of low-level redundancy, advanced structural and 
thermal designs for severe environments. 

We are particularly interested in the programs on 
which this experience was obtained, and the extent 
of your technical responsibility. Address information 
to our Manager of Engineering at the location of 
your choice for immediate and confidential attention. 
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UNITED JETS... 

FAR AHEAD IN BUSINESS TRAVEL 


United jets arrive and depart well over 400 
times a day from the top five markets alone . . . 
New York, Chicago, Los Angeles, San Francisco 
and Washington-Baltimore. In these key 
markets, United has nearly twice as many jet 
departures and arrivals as the runner-up airline. 

But the world’s largest jet fleet . . . and 
frequent jet schedules . . . are only part of the 
United story. United has the finest service to 
the business centers of the U. S. For example : 
United serves the aerospace industry— United 
serves 18 of the 23 major centers of the aero- 
space industry . . . moi’e than any other airline. 


United serves more U. S. cities by jet-when you 

are traveling on government business the best 
way to get jet speed and convenience is to make 
one call ... to United. 

United has new transcontinental service— on your 
next coast-to-coast flight make your reservations 
on one of the frequent nonstop flights provided 
by United’s DC-8 Mark IV Jet Mainliner®. 

Whenever you or your products travel by air 
—specify United Air Lines. Your local United 
sales office will be glad to serve you. 



UNITED 


WORLD'S LARGEST JET FLEET / THE 


EXTRA CARE AIRLINE 




E-P’S NEW FLIGHT CONTROL 
IS IDEAL FOR LONG RANGE CARGO 
AND TRANSPORT AIRCRAFT... 


SHORT-HAUL AND EXECUTIVE 
AIRCRAFT... AND EVERYTHING 
IN BETWEEN. 


The new Eclipse-Pioneer Series 60 Automatic Flight Control System 
combines versatility, reliability and light weight in a package that is 

mercial airliners and high-performance jet transports. Price and 

state-of-the-art electronic circuitry and more advanced component 
design to bring pilots and operators the highest degree of operational 
acceptance and reliability. 

The new PB-60 Autopilot is the heart of this lightweight flight con- 
trol system. It's reliable and simple to maintain. The Series 60 
package also includes the CB-60 Compass and the FD-60 Flight 
Director. 38 different components are available for everything from 
a simple yaw damper control to a completely redundant system with 


patible and are available individually, as well. It's the ideal system 
for executive jets and short-haul aircraft— as well as for high-per- 
formance transports and practically anything else that flies. Cases 
in point: The PB-60 Autopilot has been ordered for the Lockheed 
C-141 jet transports. The same system will be installed on the 
Douglas-Piaggio PD 808 executive transports. 

The Series 60 Right Control package is a typical example of E-P's 
capability in extending equipment to meet the up-to-the-minute 
requirements of late model aircraft. This capability is backed up by 
the more than 500,000,000 miles logged by aircraft carrying Bendix® 
automatic flight control equipment, and by the fact that we have 
supplied over 60 per cent of the industry's requirements for long 


Take advantage of our long experience in the manufacture of flight 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



UNITED JETS... 

FAR AHEAD IN AIR FREIGHT LIFT 


our system are staffed with experts ... 24 
hours a day ... to answer your questions ... to 
monitor your shipments. 

United reserves space for your shipments— 
United’s Reserved Air Freight sets aside posi- 
tive space for your shipments, coming or going, 
on both United jets and Cargoliners. 

United offers Passenger Reserved Air Freight — 
This economical service lets you take sample 
cases or other business materials on the same 
plane with you ... at low air freight rates. 

Whenever you or your products travel by 
air— specify United Air Lines. Your local 
United sales office will be glad to serve you. 


UNITED 



United jets arrive and depart well over 400 
times a day from the top five markets alone . . . 
New York, Chicago, Los Angeles, San Francisco 
and Washington-Baltimore. In these key cities, 
United has nearly twice as many jet departui'es 
and arrivals as the runner-up airline. 

But capacity to carry freight . . . and more 
frequent jet schedules . . . are only part of the 
United story. 

In addition, United has air freight services 
designed to help solve your most complex ship- 
ping problems : 

United Air Freight experts at your service-United 

Air Freight Customer Service Centers across 
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First as a matter of record . . . SCOTCH® BRAND Instrumentation Tapes 
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NOW- 
VORTAC 
NAVIGATION 
FOR ALL 
MILITARY 
AIRCRAFT 


Hoffman TACAN and DME offer 
small aircraft-as well as the 
largest-a proven, practical way 
to gain full benefit from nearly 
1100 VORTAC stations now oper- 
ating and under construction. 
■ Combining both distance and 
bearing information, Hoffman 
TACAN is the only such gear 
volume-produced to AGREE 
specifications (Advisory Group 



on Reliability of Electronic 
Equipment). Reliability has been 
increased more than 800% by 
raising MTBF from 17% to 
over 150 hours-with a service 
life in excess of 2000 hours. 

■ Latest ARN 65 TACAN has 
ready application to a variety of 
aircraft, including TFX, F-104, 
N-156F, B 58, T 38 and RS-70. 

■ New Hoffman DME supple- 
ments existing VOR in aircraft 
to provide full VORTAC data. In a 
long Vi ATR package, it weighs 
28 lbs., operates on 28 VDC or 
115 VAC power. Plug-in auxiliary 
azimuth adapter can be fur- 
nished to provide bearing data. 

■ As the producer of over 20,000 
airborne TACAN systems and a 
complete line of TACAN test 


gear, plus the ARN-69 ILS and 
ASN-6 present-position com- 
puter, Hoffman Military Products 
Division is capable of solving a 
wide variety of navigation prob- 
lems. Your inquiry is invited. 
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Of interest to engineers and scientists 



ANTARCTIC RIOMETER PROGRAM 


. . . one of more than 500 R&D programs under way at Douglas 


This Douglas program is being conducted in 
cooperation with the National Science Founda- 
tion with these objectives: 

To investigate the apparent existence of a 
world-wide semi-annual variation in the occur- 
rence of polar cap absorption events; to deter- 
mine the frequency and time-intensity of solar 
cosmic ray events; to correlate North and South 
Pole riometer measurements and study differ- 
ences in the polar ionospheres; to study the ef- 
fects of radiation on ionospheric parameters. 

The program will continue through the next 
solar sunspot maximum in 1969. Among other 
aspects, it will be useful in setting up criteria for 
the protection of astronauts from radiation. 

Of career interest to engineers and scientists 
Douglas has entered into a period of greatly 
expanded activity in research programs like the 
one above and huge development projects like 


DOUGLAS 

Missile and Space Systems Division 

An equal opportunity employer 


Skybolt, Saturn IV, Rebound, and others. Out- 
standing positions are now open in practically 
all scientific and engineering fields related to 
missile systems and space exploration. 

Scholarships and financial assistance are 
available to continue your studies in such near- 
by universities as U.C.L.A., Southern Cali- 
fornia and Cal Tech. 

Send us your resume or fill out and mail the 
coupon. Within 15 days from the receipt of your 
letter, we will send you specific information on 


Missiles and Space Systems Division 
Douglas Aircraft Company 
3000 Ocean Park Boulevard 







This LOH will wear a lot of army hats! 

Whatever mission comes its way-anywhere in the world-the Hughes 
HO-6 four-place helicopter will have the versatility to deliver. ■ Com- 
bat recon or counter-insurgency action. ■ Cargo fly-in, or fly-out of 
litter cases. ■ Hughes HO-6 design features: exceptional speed, 
small rotor diameter for getting into tight quarters, higher load 
capacity at lower over-all cost. ■ Flight evaluations will convinc- 
ingly demonstrate that the HO-6 is just what the com- 
mander ordered— the optimum result of experience, 
imagination and outstanding production capability. 

HUGHES TOOL COMPANY, Aircraft Division, Culver City, Calif. 

Hughes makes news in mobility 
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cured (AW June 11. p. 28). has not vet been 'chosen. 






INSTANT 
INTELLIGENCE 
FOR INSTANT 
DECISIONS 



This is what it does: The mobile Ground Sensor Terminal receives 
photographic, infrared or radar views transmitted by an airborne re- 
connaissance system. The signals are displayed on a TV screen for 
instant evaluation. In the Ground Sensor Terminal, the signals are 
also recorded on film and rapid-processed for high-resolution ex- 
amination. Position of the aircraft or drone is traced automatically 
on a plot board for precise geographic location of each area viewed. 
If real-time imaging is a prime 
element of your project, look tc 
Fairchild first. You will find 
more details in our brochure, 

'Facilities and Capabilit 

Eye to the Future. Address DEFENSE PRODUCTS DIVISION 

Fairchild, Department 14, 750 syosset n y/ciifton n j 
Bloomfield Ave., Clifton, N. J. los Angeles, cal. /palo alto. cal. 




A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY 


E D I TO RIAL 


A Bold Decision 


National Aeronautics and Space Administration has 
made a bold decision to push for lunar orbital rendez- 
vous as its primary method of landing men on the moon 
and returning them safely to earth within this decade. 
The decision was made unanimously by NASA's 
Manned Space Flight management council headed by 
Dr. Brainerd Holmes (AW July 2, p. 87, July 9, p. 25), 
with the firm conviction that this technique offers the 
best possibility for executing the lunar mission sub- 
stantially sooner than any of the other admittedly feas- 
ible techniques, such as earth orbital rendezvous using 
a liquid oxygen tanker or the direct ascent. Yet the 
NASA decision retains a good deal of flexibility by de- 
veloping additional capability for direct ascent with 
hardware already under development (see p. 32), and 
bolstering the lunar rendezvous operation with a spe- 
cial logistics vehicle to support the astronauts on the 
lunar surface. And it has finally found a firm place in 
the space launch vehicle spectrum for the much-kicked- 
around Nova booster, now aimed at having two to three 
times the payload capacity of Saturn C-5. Nova’s devel- 
opment will be deferred from an early lunar mission 
booster to a support role for later and larger scale lunar 
and interplanetary operations. 

The NASA lunar rendezvous decision offers several 
significant clues as to how the U.S. space program is 
moving now in contrast to its earlier years. It provides 
some tangible evidence of the ineffable spirit we found 
infusing the working levels of NASA and its aerospace 
industry support during the preparation of the special 
July 2 issue of Aviation Week & Space Technology, 
"NASA— Spearhead to Space.” 

NASA's Progress 

First, the basic concept of lunar orbital rendezvous is 
an idea that was little more than a gleam in the eye of 
Langley Research Center’s John Houboldt when Presi- 
dent Kennedy established the lunar landing as a national 
goal nearly 14 months ago. Second, its surging devel- 
opment into a full-blown, well-researched strong pos- 
sibility for the lunar mission is a significant indication 
of the inquisitive, uninhibited technical vitality that 
characterizes this area of NASA’s activities today. Third, 
the decision-making process that was carried out in six 
months of the toughest type of technical arguments and 
rebuttal, and resulted in the unanimous verdict to give 
top priority to lunar orbital rendezvous, is a good ex- 
ample of the speed and courage with which the NASA 
managers are moving to reach their presidentiallv-as- 
signed goal. 

A manned voyage to the moon is certainly a risky 
enterprise and no national space program is going to 
land its astronauts there first without taking some care- 
fully calculated gambles. The lunar orbital rendezvous 
decision is this type of bold action, based on a reason- 
ably sound technology but still spiced with considerable 


risk, that has been a hallmark of U.S. success in the 
past and should continue to spur its future develop- 
ment. It is a complete rejection of the ultra-conservative 
technical philosophy that inhibited the growth of new 
technology so unnecessarily during the late fifties. 

The lunar orbital rendezvous decision imposes four 
basically new technical requirements on the aerospace 
industry. They are: 

• Development of the two-man lunar bug for landing 
on the moon from the Apollo mother ship in lunar orbit 
and making a rendezvous with this ship after lunar take- 
off for the return trip to earth. 

• Development of a logistics support vehicle to deposit 
food, oxygen and other supplies on the lunar surface for 
use by the astronauts landed by lunar bug. 

• Development of increased power from the currently 
planned Saturn C-5 stages and development of a much 
lighter two-man Apollo command and service module 
for a possible direct ascent to the moon in the event 
lunar orbital rendezvous fails. 

• Development of a huge super-Nova type space booster 
with the ability to boost several hundred thousand 
pounds of payload to escape velocity. 

Tremendous Task 

In addition, the aerospace industry, along with the 
NASA program managers, have a tremendous task to 
develop in the Apollo and Saturn hardware already con- 
tracted for a technological excellence and operational 
reliability beyond anything yet achieved. 

It was also a refreshing change to veterans of manned 
space flight press conferences to find NASA Adminis- 
trator James E. Webb with his three top managers in 
this area— Dr. Robert C. Seamans, Jr.. Dr. Holmes 
and Dr. Joseph Shea— exposed directly to their 
audience without the benefit of a public relations-type 
interlocutor whose technical accuracy and candor failed 
to match that of the principals. These three relatively 
young NASA managers did a particularly lucid job of 
explaining the details of lunar orbital rendezvous, the 
reasoning that evolved into their basic decision and the 
philosophy with which they intend to execute the 
manned lunar landing mission. 

The lunar orbital rendezvous decision is certainly a 
bold one. The ultimate proof of its wisdom, of course, 
must wait until the latter half of this decade when the 
race to the moon between the U. S. and the USSR will 
enter the final stretch. A firmer fix will probably be 
forthcoming in 1965 when the basic elements of the 
lunar orbital rendezvous mission will get a thorough 
operational testing in earth orbital flight. 

But win, lose or draw. NASA’s lunar orbital ren- 
dezvous decision opens a basically new possibility for 
achieving success with the lunar landing mission and 
increases the odds substantially on the U.S. winning 
this race. —Robert Hotz 
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BOTH BIRDS 
IN THE 
READY 
INVENTORY 


. . . and for getting key people and critical parts to and 
from widely dispersed missile sites, nothing can beat 
the United States Air Force’s H-43B HUSKIE. It's a 
twelve place heli-bus or a two ton cargo carrier with rear 
loading thru clam shell doors. 

Performance? The rugged, reliable United States Air 
Force HUSKIE set five new world records in the past year 
for altitude, payload, and time to climb, 

Putting this inventory helicopter to work in the 
MISSILE SITE SUPPORT mission makes dollars and sensa 
in program time and costs. 


KAMAN AIRCRAFT CORPORATION . BLOOMFIELD, CONN. 


WHO'S WHERE 


In the Front Office 

Division of Lear Sicgler, Inc., Santa Monica. 
Calif. Also: R. D. Calvert, executive vice 
president, Power-Equipment Division of 
Lear Sicgler, Inc.. Cleveland, Ohio. 

Clarence A. Gunther, division vice presi- 
dent-technical programs, and N. Richard 
Miller, division vice president-business plan- 
ning, Defense Electronic Products. Radio 
Corp. of America. Camden, N. ). 

Alton D. Anderson, vice president. Cool 
Electric Co., and manager of Cook Tech- 
nological Center, Morton Grove, 111. 

Stanley L. Grabias, vice president, Piasccki 
Aircraft Corp., Philadelphia. Pa. 

William D. Paxson. vice oresident-opera- 
io Re- 


Vice President John C. Owen as executive 
head of the company’s Washington. D. C-, 
office, succeeding Tad Stanwick, resigned. 
John E. Schocppcl succeeds Mr. Oss’en as 
general manager of PneumoDynamics' In- 
strumentation and Control Division, Grand 
Rapids. Mich. 


Charles H. Zim 


. Office of Advanced Re- 


Honors and Elections 

S. K. Hoffman, president of Rocketdyne 
Division of North American Aviation, has 
received the American Society of Mechani- 
cal Engineers' Spirit of St. Louis Medal 
for his “contributions to aviation, aerospace 
and rocket industries through the develop- 
ment of the first major long-range rocket 

Geoffrey E. Beck and Mcrvyn Morgan, 
Marconi Wireless Telegraph Co, senior en- 
gineers, have been awarded the Johnston 
Memorial Trophy by the Cuild of Air Pilots 
and Air Navigators for work on development 
of the airborne Doppler navigator. 

Karel J. Bossort, technical director of Gen- 
eral Dynamics/Astronautics, lias received the 
British Interplanetarv Society’s Astronautics 
Medal for his “individual contribution to the 

engineering sciences." 


Changes 


John Craig. Jr., assistant sales manager. 
Pratt & Whitney Aircraft Division of Uni- 
ted Aircraft Corp., East Hartford. Conn., 
succeeding James S. Lee (AW Apr. 2. p. 
13). Also: Hugh A. Gosselin, marketing 
manager for government products. 

Dr. James F. Reagan, director of engineer- 
ing-aircraft and missile research and develop- 
ment, North American Aviation’s Columbus 
(Ohio) Division. 

Magnus von Braun, director-engineering 
and research, Chrysler Corp.'s Missile Divi- 
sion. Detroit. Mich., and O. G. White. 


INDUSTRY OBSERVER 

► Propulsion scheme being considered by National Aeronautics and Space 
Administration for the Apollo capsule’s lunar “bug.” projected for use as a 
personnel shuttle between the Apollo in moon-orbit and the lunar surface 
(AW July 9, p. 25), includes space-storable pressurized liquids, throttling 
capability, and ablating thrust chamber. 

► Avco Corp.'s Research and Advanced Development Division has won 
USAF Ballistic Systems Division’s competition for a low-observability re- 
entry vehicles program, called LORV (AW Apr. 16, p. 34). The program 
is aimed at developing re-entry vehicles with a minimum radar cross section 
as part of a stepped-up over-all ballistic missile penetration aid effort. 

► Air Force plans a design study of a 200-ft.-dia. lunar environment cham- 
ber to subject a lunar landing capsule and equipment to realistic simulation 
of all reproducible physical conditions expected to be encountered on the 
moon. USAF Missile Development Center, Holloman AFB. N. M., plans to 
award a contract to an educational institution or a non-profit organization. 

► National Security Industrial Assn, has endorsed Defense Department man- 
agement concepts that weapon system development should be preceded bv a 
feasibility study sufficiently broad in scope to demonstrate technical, cost 
and schedule feasibilities. This, in turn, should be applied to a Total Svstem 
Feasibility Determination as part of the "Program Package” concept, NSIA 
says, to assess its military value, its relation to competing systems, its time 
cycle and the government’s ability to fund it through its lifetime. 

► Dc llavilland Aircraft has found no need for the outboard aileron on the 
Trident three-jet transport, and production models will not include this 
feature. Test living has been accomplished with both outboard ailerons 
locked in place. Eighth fuselage is now in production, and the third Trident 
will roll out shortly. 

► Proposals for a camera and data storage installation, designated Visual 
Instnunentation Subsystem (VIS), to be carried on the moon-orbiting Sur- 
veyor spacecraft, have been requested by Jet Propulsion Laboratory. Sub- 
mission date is Ang. 8. 

► U.S. Arms Control and Disannament Agency is reviewing industry' pro- 
posals for the design and evaluation of inspection systems applicable to the 
banning of weapons of mass destruction in space. 

► Proposals for a study of qualification test requirements for prototype com- 
ponents on a manned, self-erecting, orbital space laboratory have been sub- 
mitted in an industry competition to National Aeronautics and Space 
Administration. Companion proposals for an operational stndy of the same 
space laboratory arc scheduled for submission on July 31. 

► Sperrv Phoenix Co. will receive an Air Force contract soon to supply the 
terminal guidance and landing system for the unmanned Boeing X-20 
(fonnerly Dyna-Soar) space glider. 

► Designs for hard, high-frequency antenna systems for Minuteinan ICBM 
installations have been submitted to Air Force Systems Command’s Ballistic 
Systems Division in an industry competition. 

► North American Aviation’s Columbus Division has adapted its landing 
simulation facility to include approaches to and landings on a moonscape, 
specifically, a portion of the so-called “Enckc” Area. A simulator panel, 
32 ft. long by 10 ft. high, is mounted vertically. A television camera, 
mounted on a traveling tower, is controlled by a pilot sitting in a cockpit in 
a darkened room nearby. The pilot observes the terrain projected on a screen 
bv a television theater-type projector. The pilot can vary speeds and angles of 
approach, landing, takeoff and climbout. 
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HOW DO YOU KEEP THE PEACE WHEN EVERYONE HAS A KEY? This is the chal 
lenge given Bendix by the United States Arms Control and Disarmament Agency in its first 
contract to industry. Our assignment is to study on-site and remote techniques to monitor 
declared arms production and to detect clandestine production of strategic weapons such as 
long-range missiles and bombers. Such techniques could be implemented by an inspectorate 
established pursuant to an arms control or disarmament agreement. Scientists with experi- 
ence and knowledge of international economy, industry, transportation or political science as 
well as operations analysts interested in joining this expanding area, write or call Personnel 
Director, Bendix Systems Division, Ann Arbor, Michigan— an equal opportunity employer. 


Bendix Systems Division 




Space Committee Shifts 


McNamara Challenged 


Dr. Wiesner’s Stand 


Contractors’ Protest 


Washington Roundup 

House space committee is about to be reorganized along lines which will enable 
the National Bureau of Standards and National Science Foundation to share the public 
spotlight with the National Aeronautics and Space Administration. 

Reorganization will be followed by the departure from Congress of the committee’s 
third ranking Democrat— Rep. Victor Anfuso. He will return to Brooklyn to run for 
city judge and is likely to be appointed later to a Federal judgeship. 

Rep. Anfuso’s congressional district has been merged with that of Rep. John Rooney, 
a Democrat who has served in Congress since 1943. Kennedy Administration officials, 
whose political soundings showed Rep. Rooney the likely loser in a contest with Rep. 
Anfuso. pressed Rep. Anfuso to withdraw from the congressional race and resume his 

Departure of Rep. Anfuso, who headed the subcommittee which reviewed NASA’s 
research budget this year, elevates Rep. Emilio Daddario to the subcommittee hierarchy. 
Committee Chairman George Miller intends to name Reps. Olin Teague and Joseph 
Karth chairman and vice chairman, respectively, of a NASA subcommittee. Reps. 
Ken Ileehler and Daddario will head the new Bureau of Standards and Science Founda- 
tion subcommittees. Rep. Miller also is considering forming still another new subcom- 
mittee to investigate issues as they develop rather than concentrate on any one field. 

The reorganization is designed to keep space spectaculars in perspective while em- 
phasizing the government’s other important but unheralded scientific projects. 


Defense Secretary Robert McNamara’s promise to reduce military costs by S3 
billion a year (see p. 34) did not particularly impress Chairman Edward Hebert of the 
House Armed Services Investigations Subcommittee. Rep. Hebert, in a caustic, four- 
page letter to McNamara, said the Hoover Commission had estimated annual savings 
of S4 billion if Defense carried out the 1932 Defense Cataloging and Standardization 
Act. Rep. Hebert listed other savings stemming from congressional actions and said 
he was "getting a little tired of hearing speeches by procurement specialists, outside 
advisers, study groups and papers from the newest and most expensive fad-studies by 
non-profit organizations.” 

House space committee will ponder ways to save money in the national space pro- 
gram in hearings slated to start next week. Industry as well as government views are 
being solicited. Impetus came from the traditionally conservative House Rules Com- 
mittee. which asked the space committee to find ways to reduce costs. 

NASA delayed its formal announcement of the lunar rendezvous decision (see p. 
32) for a week to mollify Dr. Jerome Wicsncr, White House science adviser, who felt 
lie and the President’s Science Advisory Committee should be given time to study 
the proposal. 

President Kennedy last week nominated Wicsner as director of the newly estab- 
lished Office of Science and Technology, which will try to coordinate federal research 
activities. Once Wicsner is confirmed bv the Senate, a House Government Operations 
subcommittee will question him on such proposed Budget Bureau reforms as indirect 
control of the salaries paid by private firms doing federal research (AW Julv 9. p. 18). 

House commerce committee hearings July 17 and 18 on aircraft noise will consist 
mostly of election-minded |>oliticians from the Chicago area complaining about the 
noise from O’Harc International Airport. The aeronautics and regulatory agency sub- 
committees will sit jointlv for the hearings. The full committee has been directed by 
a House resolution to file an aircraft noise report by the end of the congressional 
session. But the rush to adjourn probably rules out hearings on technical problems 
and solutions (AW Apr. 16, p. 36). 

NASA is trying to show a better picture of where space dollars arc going by 
requiring prime contractors to list the names and addresses of their subcontractors. But 
contractors regard this as more unnecessary paper work. Over a dozen of them already 
have visited the Budget Bureau, which must approve the survey, to protest the plan. 
All NASA wants the contractors to do is fill in a postcard asking eight questions about 
their subcontracts of $10,000 or more. 

Senate and House aviation leaders arc discussing a compromise bill to authorize 
government guaranteed loans for aircraft purchases of up to $10 million for a single 
local service carrier and up to $15 million for a cargo carrier. The House aviation sub- 
committee approved a bill raising the loan guarantee limit from the present S5 million 
to $10 million, but did not broaden the authority to include cargo carriers. 

-Washington Staff 
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Telstar Performs Perfectly in Early Tests 


First active communication satellite transmits live 
television and voice between U.S. and France, Britain. 

By Philip J. Klass 

Washington— Bell System’s Telstar active communication satellite last week 
performed perfectly in its first operational experiment, transmitting for the 
first time live television over intercontinental distances between Andover, 
Maine, and stations in France and Britain. 

The French station at Pleumeur-Bodou in Brittany, using a huge horn 
antenna identical to the one installed at the Bell System's Andover facility, 
was the first of the two overseas stations to receive the Telstar television 
signal. It reported the quality of the received picture to be comparable to 


that from local French stations. 

Twenty-four hours later, during Tel- 
star's 15tli orbit, the French station 
transmitted a taped, hurriedly impro- 
vised 8-min. program which was re- 
ceived via the satellite both in the U.S. 
and in Britain. The program was car- 
ried live bv two of the U. S. networks. 

Quality of the picture received here 
was excellent, despite conversion from 
the French 800-linc raster to the 525 
lines used in the U. S. Program mate- 
rial included remarks by Jacques Mar- 
ette, minister of post and telecom- 
munications. and perfonnanccs by sev- 
eral French entertainers. 

On Telstar’s next pass, the British, 
fuming over the French telecast which 
they said violated an agreement between 
the two nations, beamed a live pro- 
gram to the U. S. Most observers agreed 
that the British telecast, largely a dis- 
cussion of international television by 
a panel of communication officials, was 
technically superior to the French pro- 


gram, although not as lively in content. 

During the initial experiment, the 
170 lb., 3d in. dia. Telstar provided 37 
min. of uninterrupted, high-quality 

between Andover and government offi- 
cials assembled here for the demonstra- 
tion. Land lines provided the link be- 
tween Washington and Andover, with 
signals being relayed by Telstar to com- 
plete the connection. 

The satellite was launched by Na- 
tional Aeronautics and Space Adminis- 
tration at -1:35 a.m. EDT July 10 from 
Atlantic Missile Range by a Thor-Dclta 
vehicle into a 4-1.7 deg. northeast in- 
clined orbit which matched program 
objectives with extreme precision. Ini- 
tial data from NASA tracking network 
indicated an apogee of 3,500 mi. and a 
perigee of 590 mi., giving a period of 
1 57.8 min. The cost of the launch, ap- 
proximately S2.7 million, was paid for 
by American Telephone and Telegraph. 


which also built the satellite at its own 
expense. 

Telstar first came within range of An- 
dover and the French station during its 
fifth orbit, and its telemetry signals were 
received by both, but the satellite was 
too close to the radio horizon to pennit 
operational use. 

During the sixth orbit, at 7:17 p. m. 
F.DT, the Telstar tracking beacon signal 
was acquired by Andover. Three min- 
utes later, after exchange of signals in- 
dicated the satellite was ready for opera- 
tion. the command was transmitted 
which applied power to the satellite’s 
traveling wave (output) tube. At 7:26 
p. m. the station transmitted up the 
first test pattern signal which was broad- 
cast back satisfactorily. 

At 7:29 p. m., after several minutes 
of adjusting the ground receivers to 
compensate for Doppler shift due to 
satellite velocity, Frederick Kappel. 
chairman of AT&T made the first live 
telephone call via satellite to Vice Presi- 
dent Lyndon Johnson in Washington. 
The conversation began: “Good even- 
ing, Mr. Vice President, this is Fred 
Kappel speaking from Andover. This is 
the first call from earth station through 
Telstar.” Johnson’s reply was carried di- 
rectly by land line circuits and not re- 
layed through Telstar. 

Next, a tape-recorded view of the 
Andover facility, with the American 
flag waving in the foreground, became 
the first television picture to be relayed 
via communication satellite. This in 
turn was followed by a live television 
interview with Federal Communications 
Commissioner Newton Minow at An- 
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dover. and later bv live interviews with 
NASA Administrator James K. Webb 
and congressional leaders here. A major 
portion of the program was telecast by 
the commercial television networks. 

At 7:45 p. m.. as Telstar was ap- 
proaching Spain, the French station re- 
ported that its act|uisition antenna had 
picked up the satellite tracking beacon. 
Two minutes later the French station 
reported it was receiving the Telstar 
picture and voice signals. 

The British station, which has a less 
sensitive antenna, first received the Tel- 
star signal at 8:00 p. m. Shortly after- 
ward. Andover transmitted a facsimile 
photograph of the satellite which was 
received by the British and French sta- 
tions. 

At approximately 8:04 p. m.. the first 
sign of noise due to pick-up of earth 
radiation was heard in the Telstar audio 
signal, indicating that the satellite was 
nearing the radio horizon. About a min- 
ute later there were momentary inter- 
ruptions. At 8:06 p. m.. the Andover 
station transmitted the command which 
shut down the satellite. The first experi- 
ment sen-ice period had lasted 37 min. 
-9 min. longer than had been antici- 
pated from early computations. 

Telstar was sighted by the Andover 
station during its next orbit at approxi- 
mately 10:10 p. m. and was operated 
for approximately 30 min. during this 
pass, with transmissions limited to voice 
communications. 

This Aviation Week reporter had 
the opportunity to talk via the satellite 
for approximately 3 min. with another 
reporter located at Andover. The vol- 
ume. and intelligibility of the signal re- 
ceived in Washington exceeded that 
normally experienced in local telephone 
conversations, with no evidence of even 
momentary fading. 

Conversation was carried on m nor- 
mal fashion. The only distinguishing 
difference was the inability to hear one’s 
own voice through one's telephone re- 

acteristic of which telephone users are 
generally unaware until it is missing. 
Once the user recognizes that this does 
not indicate circuit malfunction, con- 
vetsation proceeds quite normally. 

’[ elemetry signals received from the 
spin-stabilized satellite indicated that 
the attitude of its spin axis was almost 
precisely perpendicular to the ecliptic 
plane, as intended, according to Eugene 
F. O'Neill, who directed the Telstar 
program at Bell Telephone Laboratories, 
which designed and built the satellite. 

Telstar is the first of three different 
communications satellites which NASA 
plans to launch during the next nine 
months. The Project Relay satellite, 
being built by Radio Corp. of America, 
is scheduled for launch this fall, while 
Syncom, intended to lie placed in orbit 
at synchronous altitude of 22.300 mi. 



TELSTAR COMMUNICATIONS SATELLITE received signals transmitted from Andover, 
Me. station, then relayed them back either to Andover (1) or Holmdel, N. J. (2). Land 

from orbit which were received in England 0) and France (4). Below. Telstar rests in a 
temperature- and lnimidity-controllcd tent atop the third stage of the Delta rocket at 

cover the transmitting and receiving antennas and block all but one of each for pre-launch 






ENGLISH TELEVISION MONITOR station at Goonhilly Downs received this picture from 
Telstar as the satellite relayed television pictures from U. S. stations. Test was relayed to 


is scheduled for launch early next year 
(AW July 2, p. 293). Syncom is being 
built by Hughes Aircraft. 

The Telstar program differs from the 
others in that it has been funded en- 
tirely by AT&T, where the other two 
satellites are being developed with 
NASA funds. The offer to launch non- 
government satellites, if industry' paid 
for launching costs, was first made by 
the Eisenhower Administration in the 
fall of 1960. The offer was extended by 
the Kennedy Administration, subject to 
the government obtaining rights to any 
inventions coming out of the program. 
In addition, the program and test objec- 
tives are subject to NASA approval. 

This has enabled NASA to mesh the 
test programs for the three different 
satellites to obtain a maximum amount 
of information on the relative effective- 
ness of several different frequencies and 
design techniques. Both Telstar and 
Relay satellites are equipped with sen- 
sors to measure space radiation <ind 
micrometeoroid hazards. 

The Telstar experiments, and those 
to follow with the Relay satellite, will 
evaluate different modulation tech- 
niques, propagation conditions and 
operational problems involved in acqui- 
sition and tracking of communication 
satellites. 

But perhaps the most important 
question which Telstar and Relay will 
answer is what operational lifetimes can 
be expected using the best of the cur- 
rent state of the art. The Telstar car- 
ries a single receiver and transmitter for 
relay purposes, but these have been built 
using extremely conservative design 
practices. Although BTL and AT&T 


are newcomers to the spacecraft field, 
they are old hands at building equip- 
ment for long reliable lifetimes, such as 
submarine cable. 

Relay will carry dual receivers and 
transmitters, in a payload weighing 
about the same as Telstar, so the satel- 
lite can continue to perform its regular 
function despite failure of one system. 
RCA is one of the more experienced 
companies in spacecraft design, and has 
achieved an excellent record for reliabil- 
ity in its Tiros meteorological satellites. 

BTL's O’Neill expects Telstar to op- 
erate for at least six months, and hope- 
fully for as long as two years. No space- 
craft of comparable complexity has yet 
operated for as long as six months. 

The post office of the Federal Repub- 
lic of Germany, which is constructing 
a communication satellite station 30 mi. 
south of Munich, hopes to have the fa- 
cility in operation by the end of 1963 
to participate in Telstar and Relay ex- 
periments. The facility will use a 75 ft. 
dia. parabolic dish with a horn-reflector 
feed. 

A small station with a 30-ft. parabolic 
antenna designed to receive voice sig- 
nals will be used by Italy’s Telespazio 
as an interim facility’ until a larger sta- 
tion can be constructed 50 mi. north- 
east of Rome at Fucino. 

An AT&T spokesman says the com- 
pany has made no plans for launching a 
second Telstar, pending the results of 
the present experiment. Original agree- 
ment with NASA called for the agency 
to launch two satellites, with company 
to build two additional spacecraft as 
back-ups in event of unsuccessful 
launches. 


Five Aerospace Firms 
Face Possible Strikes 

Los Angeles— Strikes against five 
major California aerospace companies 
have been scheduled for July 23, but 
Labor Secretary Arthur Goldberg has 
said that no strike will be tolerated in 
this critical industry 1 . He is expected to 
apply a Taft-Hartlcy 80-day injunction 
if the unions walk out. 

International Assn, of Machinists and 
United Auto Workers, the two biggest 
unions in the industry, have issued the 
strike deadline warning to Lockheed 
Aircraft Corp., North American Avia- 
tion, Douglas Aircraft Co., General Dy- 
namics Corp. and Aerojet-General 

A strike of this magnitude would pull 
out 125,000 workers at 51 plants and 
missile sites. Union schools have begun 
to train strike leaders. 

Government and management spokes- 
men are convinced that the Administra- 
tion will prevent, or at least postpone, 
any strike. Labor Secretary Goldberg is 
reported to have said that a conference 
of management and labor negotiators 
will be called in Washington soon if 
there is no progress toward settlement 
of issues. 

The purpose of such a meeting could 
only be to apply strong pressure for com- 
promise. 

A union official told Aviation Week 
that companies may be planning to 
do their serious bargaining in Wash- 
ington because of the interventionist 
attitude of the Administration (AW 
Apr. 16, p. 117). 

Walter Maggiolo, head of the 1 5-man 
Federal Mediation Service team sitting 
in on aerospace bargaining sessions, said 
there has been no progress toward agree- 
ment on economic issues, though some 
non-economic questions have been 
settled. 

IAM Vice President E. R. White 
told Aviation Week that the Cali- 
fornia aerospace companies are follow- 
ing the precedent set by the two unions 
in taking identical positions on every 

1AM and UAW leaders say any 
strikes will include company employes 
working at missile sites despite no- 
strike pledges signed by the unions to 
prevent slow-downs in the missile site 
activation program. 

Woodcock said the pledges are not 
applicable because they were intended 
only to prevent work stopages due to 
jurisdictional disputes between indus- 
trial unions and building and trade 

Woodcock said the Missile Sites La- 
bor Commission created by President 
Kennedy has no means of intervening 
in contract disputes between manage- 
ment and labor. 


AVIATION WEEK and SPACE TECHNOLOGY, July 16, 1962 


Sud Changes Cloud Super Caravelle F uture 


Bv Cecil Brownlow 

Paris— Envisioned Sud Aviation Super 
Caravelle 100-passenger Mach 2.2 trans- 
port design may be adapted as a French 
air force strike command (force de 
frappe) H-bomb carrier for the 1970 
period, according to French Defense 
Minister Pierre August Mcssmcr. 

Mcssmer’s announcement last week 
was viewed in some quarters as a pos- 
sible factor behind the French cabinet's 
unexpected appointment of a top mili- 
tary official to replace the resigning 
Georges Hereil as the president of Sud. 

Hcrcil’s successor, scheduled to take 
over on July 23, is Air Force Gen. 
Andre Puget, who now holds a position 
roughly equivalent to that of the chair- 
man of the U.S. Joint Chiefs of Staff. 
He is Chef de Cabinet of the National 
Defense Council and also serves as a 
member of France’s Supreme Air Coun- 
cil. In these posts, Puget has worked 
closely within the top echelons of the 
North Atlantic Treaty Organization. 

Mcssmcr indicated that the decision 
as to whether to build a weapon system 
version of the Super Caravelle could 
play an important part in French gov- 
ernment’s final approval or disapproval 
of the actual appropriation of develop- 
ment funds for the project. 

Some industry officials connected 
with the program, however, doubt that 
the aircraft will be re-configured for 
such a role because of the technological 
and political considerations involved. 
One inhibiting factor cited is the 
emergence of the Mach 2-plus Dassault 
Mirage 4 H-bomb carrier, which is 
scheduled to enter operational serv- 
ice in 1965, and its planned follow-ons. 
The Mirage 4’s range of approximately 
2,000 mi. also is within the same cate- 
gory as that envisioned for the Super 
Caravelle, although the carrying capac- 
ity of the latter probably would be 
somewhat greater. 

Aside from the technical considera- 
tions involved, Dassault has close politi- 
cal ties with the de Gaulle government. 

British observers believe Puget actu- 
ally may de-emphasize the Super Cara- 
veile. a pet llercil project, until all 
possible commercial potential for the 
conventional versions of the Caravelle 
has been exploited. 

In this regard, Sud for the past two 
months has been considering a 130- 
passenger short-haul version of the air- 
craft that could be made available to 
airlines by 1966. 

Designated the Caravelle Mark 20, 
the aircraft would incorporate a six- 
abreast seating arrangement as opposed 
to five-abreast in present models but 
generally would retain the same aero- 


dynamic layout as that of present ver- 
sions. Speed also would remain the 
same at a cruise of Mach .81 or .82. 

Major changes would include a 
stretched fuselage with a slightly larger 
diameter, plus use of two high-thrust 
fan engines, probably an advanced 22,- 
OOO-lb.-thrust version of the Rolls-Royce 
Conway bypass powerplant. Maximum 
gross weight of the aircraft would be 
approximately 160,000 lb. Present in- 
tegral rear staircase would be eliminated 
as a weight-saving measure. 

Sud officials say the plane is designed 
primarily for air bus service operations 
over such short-haul route segments as 
Paris-Nice, Frankfurt-Hamburg and 
New York-Washington. In penetrating 
the short-haul market, the company is 
banking upon two factors: 

• Low break-even load factors. Break- 
even point. Sud says, could be as low 
as 40-to-50 passengers based upon an- 
ticipated low scat mile costs, a relatively- 
low purchase price for the aircraft and 
predicted moderate maintenance costs. 

• Easy adaptibility into present Cara- 
vclle fleets. An airline with Caravelles 
already in operation could integrate the 
Mark 20 model into its present mainte- 
nance and servicing structure with a 
minimum of additional cost and train- 
ing, according to Sud officials. The com- 
pany looks upon this factor as a major 
marketing point since, it says, most car- 
riers will have need for only two or 
three transports of the Mark 20 class. 
The company also is looking into its 
potential as a military transport and 


Nova Study Awards 

National Aeronautics and Space Ad- 
ministration was expected late last week 
to select two— or possibly three— aero- 
space companies to conduct parallel nine 
month svstcm-dclinition studies of the 
Nora launch vehicle. 

Competing firms were Douglas, Gen- 
eral Dynamics/ Astronautics, Lockheed, 
Martin Marietta, and North American 
Aviation. Contracts were expected to 
total about S750.000 each. 

NASA also is expected to direct the 
firm of Sverdrup & Parcel several months 
from now to make a study of Nova re- 
quirements at the Mississippi Test Fa- 
cility (AW July 2. p. 125) as a task 
assignment under the firm's existing con- 





also as a mixed passenger-freight carrier. 

If the aircraft is ordered into devel- 
opment, Sud hopes to enlist the British 
Aircraft Corp. as a production partner. 
Negotiations on this aspect of the proj- 
ect arc still in the embryonic stage. 

BAC also is the projected partner 
with Sud on the Super Caravelle proj- 
ect under terms of a government-to-gov- 
ernment agreement, although neither 
country has yet provided its share of the 
funding needed to advance the program 
beyond the design stage. Opposition by 
Hereil, who had headed Sud since 1946, 
to the agreed upon rotating Franco- 
British chairmanship for tne Super 
Caravelle development project was the 
publicly-announced reason behind his 
resignation from the govemment-owned 
company (AW July 9, p. 22). 

Puget’s appointment also was some- 
thing of a surprise, both in the swiftness 
of the cabinet's action in appointing a 
successor to Hereil and in its choice of 
a military man. Most observers had ex- 
pected the appointment to come from 
within the top ranks of the present 
French aviation industry' hierarchy. 

Puget, a bomber squadron com- 
mander with Free French forces led by 
President de Gaulle during World War 
2, has spent most of his career as a line 
officer, with little intimate contact with 
the technical side of aviation. He also 
has served in London as French air at- 
tache and, as such, became acquainted 
with the British industry members. 

Decision on any go-ahead for a fan- 
powered version of the standard Cara- 
vellc also probably will await Puget’s 
arrival at Sud. Before his resignation. 
Hereil reportedly had received verbal 
government assurances of financial sup- 
port for the speculation production of 
10 Caravelle Mark 10-A transports pow- 
ered by two General Electric CJ805-23C 
powerplants of 16,100 lb. thrust each. 
If Puget approv es the plan, the govern- 
ment probably will give the project its 
formal approval. 

There is speculation, meanwhile, that 
Hereil may enter politics, possibly seek- 
ing membership in the French parlia- 
ment. The feeling here is that he leaves 
Sud with his image with the French 
government unimpaired or perhaps en- 
hanced. Success of the Caravelle pro- 
gram plus the international prestige it 
has lent to the French aviation industry 
as a whole are largely attributed within 
government circles to Hercil’s efforts on 
its behalf. From a personal point of 
view, lie is leaving the company at an 
opportune time— he will still receive 
much credit for any future Caravelle 
successes, supersonic or otherwise, but 
will escape any blame for possible set- 
backs or failures. 
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USAF Balloon Achieves Endurance Mark 


Bv Larry Booda 

Washington— Air Force superpressure 
balloon which is capable of maintaining 
a constant altitude without dropping 
ballast broke all known flight records 
last week by remaining aloft '0 days, 
during which it traveled from Bermuda 
to a point 1 .200 mi. northwest of Hono- 
lulu in the Pacific Ocean. 

The flight, the last of a series testing 
the principle of long duration observa- 
tions at high altitudes, was tracked by 
the Federal Communications Commis- 
sion’s tracking and recording network of 
radio stations employing high frequency 
direction-finding equipment. It was 
made at 66,000 ft. 

One previous flight traveled cast-to- 
west from Bermuda to Iwo Jima in the 
Western Pacific in 1 9 days, 5 hr., a dis- 
tance of more than 9.200 mi. 

As they rise, the balloons expand 
until they reach their full size and 
thereafter maintain constant volume re- 
gardless of changes in external pressure. 

In each case the 50-lb. payload con- 
sisted of a variety of measuring instru- 
ments which telemetered data to the 
ground stations. Temperatures and pres- 
sures of the lifting gas were measured, 
altitude was recorded and ozone in the 
upper atmosphere was measured. Ozone 
is considered a "tracer element" for gag- 
ing the amount of solar and other radia- 
tion in the upper atmosphere. 

A radio command receiver is also 
aboard to switch equipment on and off 
and eventually bring the balloon down. 
No attempt is made to recover payloads 
which come down at sea. 

Scientists from the Air Force Cam- 
bridge Research Laboratory have been 
launching the 34-ft.-dia. balloons since 
early this year. One flight launched 
Apr. 26 from Chico, Calif., traveled to 


Cedar City, Utah, in 11 days at a sus- 
tained altitude of 70.000 ft. 

The 65.000 to 70,000 ft. level is used 
because there is less wind velocity over 
most of the globe at these altitudes. 

The principle of superpressure bal- 
loons is not new. but it wasn't until 
tough lightweight plastics were devel- 
oped that they became practical. Most 
balloons of the unpressurized type since 
World War 2 have been made of poly- 
ethylene. This material was found to 
be too heavy when made thick enough 
to take the internal pressures necessary 
for the superpressurized flights. 
Two-Layer Lamination 

Mylar, which is the trademark of a 
du Pont polyesterfilm. proved to be the 
material that made the constant alti- 
tude balloons possible. It is 10 times as 
tough as polyethylene. Tire Mvlar. 1 } 
mils (0.0015 in.) thick is employed as 
a two-layer lamination. This is neces- 
sary to prevent slow leakage of gas 
through molecular sized holes. By hav- 
ing two layers, the holes arc not lined 
up with each other and make a more 
perfect seal. The bag weight is 40 lb. 

The superpressure balloon is a scaled, 
virtually nonextcnsiblc plastic cell that 
will float at a constant density altitude 
despite fluctuations in temperature of 
the lifting gas (helium) between day and 
night. Ordinarily, balloons have to drop 
ballast of sand or small weights at night 
to maintain altitude as the gas cools. 

The plastic cell retains all of the lift- 
ing gas without significant change in 
volume. Internal pressures vary but al- 
ways remain above the outside pressure. 
At floating altitude the skin stress can 
be as high as 8,500 psi. 

This type of vehicle is more efficient 
than the conventional, salved balloons. 
Since they need no ballast, their endur- 


ance is limited only by loss of gas by 
permeation of the bag material. By act- 
ing as stable platforms for supporting 
equipment at the edge of space for pro- 
longed periods, they can furnish more 
information than the short duration 
sounding rocket. 

A combination of the sounding 
rocket and the superpressure balloon 
has been used in the past. Tire “Robin 
balloon" was ejected from a sounding 
rocket at 250,000 ft. to allow tracking 
for determination of wind directions 
and velocities at that altitude. 

For launching at ground level, any 
balloon needs an excess of gas to lift its 
payload. When a conventional balloon 
reaches the altitude where it first be- 
comes fully inflated, it starts to “valve 
off” the excess gas and continues to rise 
until internal gas pressure and atmos- 
pheric pressure are equal, and the buoy- 
ant force of the displaced air equals the 
total weight of the balloon and its buoy- 

Dtiring the day the sun heats the gas. 
causing more to valve off. After sun- 
down the gas cools by radiation and the 
balloon is compressed. This smaller vol- 
ume of gas no longer supports the 
weight and the vehicle will descend un- 
less ballast is dropped. The next dav the 
balloon will rise to a higher level. A 
supplv of ballast must be carried for 
each 24-hr. period. For long duration 
flights this would be prohibitively large. 

The superpressure balloon is sealed. 
It has no means of valving gas. Since 
the balloon volume remains constant, 
and the weight to be supported remains 
the same, the balloon always remains at 
an altitude of constant air density. 
Cloud Conditions 

Cloud conditions can affect the in- 
ternal pressures of the balloon. If it is 
floating over an area that is cloudless 
the night infrared radiation will to a 
great extent overcome the lack of sun 
radiation. On the other hand, if there 
is a cloud cover below, the gas loses heat 
and the internal pressure drops. Thus, 
under some conditions, there is little 
pressure variation, but under others the 
variation is greater. 

In addition to high tensile strength, 
the balloon material must have the qual- 
ity of being sealed tightly along its 
seams and holding that seal at the low 
temperatures encountered in the strato- 
sphere, as well as at the higher temper- 
atures at lower altitudes. 

A series of tests in cold chambers 
proved that the best method of making 
the bag was to use two sheets of the 
plastic to form a laminate. The balloons 
were manufactured by the G. T. Schjel- 
dahl Co., Minneapolis. 


New Depreciation Rules Aid Industry 
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NASA Studies New Mars Flyby Spacecraft 


Limited capability, lightweight substitutes for two Mariner 
B spacecraft intended to be launched into Mars flyby trajec- 
tories in 1964. arc under study at Jet Propulsion Laboratory, 
which manages National Aeronautics and Space Administration’s 
planetary-interplanetary space program. 

Consideration of a substitute Mariner, which would be sub- 
stantially lighter than the Mariner B spacecraft now in develop- 
ment as a JPL in-house project, was made necessary* by the 
long delay in the development of the intended Atlas-Centaur 
boost vehicle and in the likelihood that early versions of Centaur 
will be both overweight and under thrust. 

Referred to in-housc as the Mariner M (M for modified), the 
substitute Mariner B spacecraft probably would have an in- 
jected weight of between 450 and 800 lb., compared with the 
estimated 1.200 to 1.700 lb. injected weight for a Mariner B 
vehicle. Mariner B is designed for Atlas- Centaur launch, has 
dual Vcnus-Mars capability and can eject a small planetary entry* 
capsule. I’lic lighter rvcight of Mariner M is intended to make 
possible use of one of a number of available launch vehicles, 
but most likely the Atlas-Agcna B, in 1964. 

For the same reasons of Centaur unavailability. JPL was 
forced last year to abandon its 1.100 lb. Mariner A spacecraft, 
designed for Venus flyby this summer, in favor of the mote 
limited 450-lb. Atlas Agena B-boostcd Mariner 1 and 2. sched- 
uled for launch late this month and later this summer, rcspcc- 

The nature of the Mariner M spacecraft is undergoing study 
now and probably will not be completed for at least several 

The Mariner I and 2 vehicles are heavily reworked basic 
Ranger spacecraft, but this vehicle would be unsuitable for a 
Mars mission because of insufficient electrical power and inade- 
quate temperature control. 

In addition to the possible switchover to the Mariner M 
spacecraft for the Mars opportunity* in 1964, the next Venus 


shots, to take place in early 1964. again will use the lightweight. 
Atlas Agena B-boostcd Mariner 1-type spacecraft. 

Should Mariner M be adopted, the Mariner B project which 
was scheduled to start in 1964 probably will be pushed back 
to the next Venus opportunity occurring in 1965. 

Mariner M may carry a single shutter television camera or 
dual wide angle and narrow angle camera system. The camera 
system is expected to obtain one to five kilometer resolution 
pictures of the planet from a distance of between 10 to 50 
kilometers from Mars during flyby. Pictures will be encoded on 
board the spacecraft, stored and then transmitted back to JPL's 
Deep Space Instrumentation Facility. 

Pictures of the Martian surface arc intended to provide a 
better understanding of the geology of the planet's surface as 
part of the over-all objective of the Mariner program to study 
the planet’s atmosphere, its composition and meteorology. 

Besides the camera system and data storage device. Mariner 
M may carry an infrared filter radiometer for studying particular 
spectral lines in the planet’s atmosphere. Since two spacecraft 
are launched in close sequence at each selected planetary op- 
portunity* in the Mariner program, at least two Mariner M 
spacecraft would be built if a firm decision is made to go ahead 
with this approach. 

As a result of Centaur complications, it now appears possible 
that NASA and JPL will make these new changes in its un- 
manned lunar program: 

• Lunar orbiter. which was projected as a modified Surveyor 
spacecraft to be launched bv Atlas-Centaur, mav— at least in its 
first versions— be a lightweight stripped-down vehicle launched 
by- Atlas Agena B. 

• Five Ranger spacecraft may be added to the hard-landed 
lunar project to get additional insurance that a maximum 
amount of data about the moon can be obtained for the Apollo 
program, (AW July* 2. p. 564). A number of proposals have 
been made for possible payloads for these vehicles. 


New C-5, Spacecraft To Be Studied 
As Backup to Lunar Rendezvous 


Washington— Development of a new, 
two-man spacecraft and a more power- 
ful version of the Saturn C-5 vehicle to 
launch it on a direct trajectory to the 
moon will be studied by National Aero- 
nautics and Space Administration as a 
backup technique for accomplishing 
manned lunar landing. 

Although NASA continued last week 
that the Apollo lunar exploration mis- 
sion would be based on the lunar orbit 
rendezvous technique (AW July 9, 
p. 25), it also said that direct ascent and 
earth orbit rendezvous would be the 
subject of continuing feasibility studies. 
Both would involve the new, relatively 
small spacecraft, which in concept re- 
sembles the construction of Apollo 
more closely than that of the two-man 
Gemini because it incorporates two 
modules. 

NASA plans to request industry* pro- 
posals this week on a lunar excursion 
vehicle— the bug that would carry two 
of the three Apollo astronauts to and 
from the moon's surface while the 
mother spacecraft remained in lunar 


orbit. Evaluation of industrv’s response 
will take about three months, according 
to NASA’s current time-table. 

The space agenev’s decision on how 
far to pursue development of this new 
and as yet unnamed spacecraft, plus the 
more powerful C-5. probablv will hinge 
on the outcome of the evaluation. But 
regardless of the decision, few changes 
are anticipated in the Gemini program 
as a result of NASA's reliance on lunar 
orbit rendezvous to accomplish the 
Apollo mission. 

Not until 1965. when the lunar ex- 
cursion module and the Apollo space- 
craft will have been tested thoroughly 
in earth orbit, does the space agency- 
plan to make an unalterable decision to 
attempt the lunar landing from a lunar 

Meanwhile, by deferring actual de- 
velopment of the Nova booster for at 
least two years, NASA hopes to level 
out peaks in its funding requirements 
that might slow Apollo program prog- 
ress. According to NASA Administra- 
tor James Webb, there is little point 


in going ahead with a Nova that can lift 
a payload only 60% larger than that of 
the Saturn C-5 vehicle. 

NASA is convinced that ultimately 
it must develop a far more powerful 
Nova to boost interplanetary missions 
beyond Apollo and to carry the logistic 
packages that would support extensive 
exploration of the lunar surface. NASA 
now feels that, to assume its proper role 
in the booster inventory. Nova must 
be able to propel to escape velocity 
payloads at least two to three times 
heavier than those that can be assigned 
to C-5. It is estimated that C-5 could 
place 240,000 lb. in earth orbit or boost 
90,000 lb. to escape velocity. 

For this reason. Webb said, “we will 
not put an eight-engine Nova under 
contract." As formerly envisioned by 
NASA, Nova's first stage would be pow- 
ered by eight Rocketdync F-I engines 
with a total thrust of 12 million lb. Its 
second stage would consist of four M-l 
engines, a new liquid oxygen-liquid 
hydrogen 1.2 million lb. thrust power- 
plant to be manufactured bv Aerojet- 
General Corp. 

Although NASA intends to continue 
M-l development, the question of how 
to time phase the program now is being 
studied. Determination undoubtedly 
will rest upon two or three systeni- 
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Program Names Dropped 

\ii Force Svstems Command's Space Systems Division has dropped completels 
the use ol popular names previously associated with specific programs The folio*, 
ing number designations have been substituted lor those program code names: 

• Midas (missile defense alarm system) 219) 


• Discoverer (open end space experiments) 

• I jige solid motur program 

• Tuan 5 (space booster) 

• Agena D (upper stage and spacecraft) 

• Bioastronautics orbiting space system 

• Vela llotrl (satellite for detection of nuclear radiation) 

The nnmhei designations were substituted in compliance 

Guidance Directive S-52U01) issued to the military services 
Secretary of Defense. 

For existing programs in Space Systems Division, this enforced compliance, aimed 
at concealing identification of programs, is ineffectual. Comparison of latest SSD 
organization chart listing the programs under numbers, with earlier chart or organi- 
zation telephone directory listing the programs under popular names reveals names 
of military personnel associated with each type of designation and makes identifica- 
tion of the numbered program easy*. 


698A \ 
69SAM 

ith Public Affairs 
the Office of the 


NASA Procurement Total Rose 
85 % In First Half of Fiscal 1962 


definition studies soon to get under way 
(see p. 29). Concurrently NASA is 
weighing initiation of a program to de- 
velop a nuclear-powered upper stage to 
be mated with the final Nova booster. 

Whether to develop a lunar logistics 
vehicle is the subject of still another 
NASA study that is expected to con- 
sume six to eight months. This vehicle 
might pre-position supplies for the 
astronauts on the moon, and also mav 
prove to be the first of a family of un- 
manned lunar landing craft that could 
collect scientific data on the physical 
condition of the lunar surface. 

NASA Is Authorized 
$3.8 Billion by Senate 

Washington— Senate last week ap- 
proved the bill authorizing the National 
Aeronautics and Space Administration 
to spend S3.820.51 5.250 in Fiscal 1963 
—an amount S33 million above what 
the space agency originally requested 
and S78 million above what the House 
authorized (AW June 25. p. 34). Dif- 
ferences will be resolved in a conference 
between the Senate and House. 

The Senate approved the NASA 
authorization after rejecting two amend- 
ments offered by Sen. William Prox- 
mirc (D.-Wis.). One amendment would 
have required NASA to let contracts 
through formal advertising "to the maxi- 
mum practicable extent" and the other 
would have established a presidential 
commission to study the effect of the 
space program on the U. S. manpower 

Proxmire said that without more com- 
petitive bidding, NASA contracts would 
make big companies bigger and cost 
the nation unnecessary money. The 
NASA administrator, under the amend- 
ment, would have to file a written justi- 
fication every* time he awarded a con- 
tract by negotiation. The General Ac- 
counting Office would have access to 
the justification. The amendment was 
rejected by the Senate, 73 to 22, after 
opponents said the amendment would 
impede the administration of the space 
program. 

The manpower amendment proposed 
a seven-member body appointed by the 
President which would "conduct a thor- 
ough study and evaluation of the impact 
of the U. S. aeronautic and space efforts 
on U.S. scientific, researen, develop- 
ment and education resources, with spe- 
cial reference to the training and most 
efficient use of scientific and engineer- 
ing manpower." 

This was rejected. 83 to 12. after 
Chairman Robert S. Kerr (D.-Okla.) of 
the Senate Aeronautical and Space 
Sciences Committee said the President 
already has named a commission for this 
purpose and another one is proposed in 
legislation already pending in Congress. 


Washington— National Aeronautics 

and Space Administration last week re- 
ported an S 5 % increase in the dollar 
volume of procurement for the first 
half of Fiscal 1962, compared with the 
same Fiscal 1961 period. 

The total $630 million for July- 
Decembcr. 1961. was S290 million more 
than the S340 million for Julv-Deccm- 
ber, 1960. 

NASA said 87% of the dollars were 
alloted in contracts to private industry. 
These details were given: 

• NASA contracted 50% of the dollars 
directly with business. 

• Total of 27% of NASA’s procurement 
money was turned over to other 
agencies, mainly Defense Department, 
which, in turn contracted 90% of it to 
industry. 

• California Institute of Technology, 

which was given 19% of the space 
agency's procurement money, con- 
tracted out 66% . 

• Contracts and research grants to non- 
profit organizations accounted for 4% of 
NASA procurement. 

Contracts were awarded by NASA in 
this manner: 9% by advertised bid, 
42% by competitive negotiation and 
49% by non-competitive negotiation. 
The non-competitive awards were 
follow-on type contracts. 

The largest share-82%-of NASA’s 
contracts were cost-plus-fixcd-fcc. lhc 
fees ranged from 3.41% to 9.35%, and 
averaged 6.56% . 

The ten biggest NASA awards during 
July-Dcccmbcr. 1961, were: 

• McDonnell Aircraft Corp.: $25 mil- 
lion initial letter contract for develop- 


ment of Gemini two-man spacecraft. 

• North American Aviation’s Rockct- 
dvne Division: S23.7 million for devel- 
opment of the F-l 1.5 million lb. thrust 
engine, making a cumulative total of 
$97.6 million. The final total is esti- 
mated at $124.8 million. 

• Douglas Aircraft Co.: $18.3 million 
for development and fabrication of 
Saturn S-4 vehicles and ground support 
equipment, making a cumulative total 
of $41.5 million for the program. Esti- 
mated final cost is $70.7 million. 

• McDonnell: SI 9.1 million for the 
Mercury program, raising the cumulative 
total to $119.4 million. 

• Rocketdyne: SI 1.1 million for devel- 
opment of the J-2 liquid hydrogen en- 
gine, raising the cumulative award to 

$25.3 million. Estimated total cost is 
$68.9 million. 

• Grumman Aircraft F.nginecring Corp.: 
S10.1 million for the S-18 Orbiting 
Astronomical Observatory, making a 
cumulative award of $20.3 million. 
Total cost has been estimated at S32.1 
million. 

• Rocketdyne: S9.9 million for the I I I 
engine for Saturn, making a cumulative 
award of $21.4 million. Total cost esti- 
mate is $37.3 million. 

• Ling-Temco-Vought: SS.3 million for 
the Scout program, making a cumulative 
award of $9.1 million. 

• Aerojet-General Corp.: S6.3 million 
initial contract for Ncrva nuclear-pow- 
ered rocket engine. 

• Western Electric Co.: S4.6 million for 
Mercury tracking and ground instru- 
mentation, making a cumulative award 
of $65.8 million. 
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McNamara Says Economy Steps 
Could Save $3 Billion Per Year 


Washington— Defense Secretary Rob- 
ert S. McNamara has outlined a series 
of actions he has taken that he said 
will lead to annual savings of S3 billion 
per year through more efficient manage- 
ment, more competition in buying and 
elimination of duplication in procure- 
ment by the military services. 

These economies are expected to save 
S750 million in Fiscal 1963 he said, and 
will work up to the S3 billion figure in 
five years. 

The savings would not necessarily 
result in a lower defense budget, 
he explained, but could be used to buy 
more military strength. 

McNamara outlined his cost reduc- 
tion program July 5 in a memorandum 
to President John F. Kennedy. At 
a press briefing he presented charts ex- 
plaining actions already taken. 

Example Cited 

An example cited is the services’ 
inventory stockpiles. Excess stocks have 
been transferred to meet the needs of 
other services rather than supplied 
through new procurement. In one in- 
stance, the Air Force needed silver- 
plated bearings for use in overhaul of 
aircraft engines. The silver-plated bear- 
ings were found in Navv stocks at a 
price of S79 each. 

The interservice transfer of these 
items resulted in a saving of 526,000, 
the memorandum said. About 4,500 of 
these transfers take place monthly, it 
added. 

By re-evaluating inventory levels, it 
was ‘possible to cancel 5150 million in 
new procurement in Fiscal 1962, the 
report stated, and greater reductions are 
anticipated in future years. 

Value Engineering 

Each military sendee was encouraged 
to employ “value engineering” in which 
less valuable materials are used in place 
of more expensive ones. One example 
given was the HSS-2 helicopter pilot 
seat. By switching from use of steel to 
aluminum and changing the design, the 
unit price was reduced from 5541.45 
to 5431.00. Material for a missile sys- 
tem turbine wheel, with a designed 
service life of 2 min., was changed from 
machined stainless steel to molded plas- 
tic, achieving a price reduction from 
5175.00 to $2.00. 

Numerous examples were cited of 
price reductions for replacement parts 
gained through competitive bidding. 
Among these were an aircraft wind- 
shield which cost $669.72 from a sole 
supply source and 5443.00 under com- 
petitive bidding, and an amphibious 


vehicle whose price was reduced from 
540,000 to S3 5,000. 

McNamara said that the drive to re- 
verse the trend toward greater use of 
cost-plus-fixed-fcc contracts is succeed- 
ing. 

This category reached a peak of 
38% of all defense contracts in the 
first nine months of Fiscal 1961, while 
during the corresponding period of Fis- 
cal 1962 it was 33.2%. 

Other Economy Moves 

These are other areas which will pro- 
duce savings, according to Defense Sec- 
retary McNamara: 

• Simplification of purchasing procc- 

• Standardization of requisitioning pro- 
cedures. Throughout the Defense De- 
partment. 16 different forms and sys- 
tems are used, resulting in the necessity 
of rewriting 280,000 requisitions each 
day when one sendee buys from another 

• Standardization of shipping docu- 
ments. At present, 90 different bills of 
lading and forms are used. 

• Consolidation of all long-distance 
communication land lines, both in the 
U. S. and overseas. All military networks 
will be integrated. 

• Freight traffic coordination through a 
Traffic Management Service. 

• More efficient equipment mainte- 
nance through continuous analysis of 
every part failure on aircraft. 

• Release of real estate and installations 
which do not meet present or future 
needs. Some 216,000 acres of land have 
been sold and returned to tax rolls, 28 
plants with commercial potential have 
been put up for sale and 42,000 per- 
sonnel have either been released or re- 
assigned. 

Infrared Beam Aids 
Space Communications 

Important discovery which opens up 
an entirely new portion of the elec- 
tromagnetic spectrum for line-of-sight 
communications, and which may per- 
mit communications with space cap- 
sules during re-entry when radio trans- 
missions are blacked out by an ionized 
plasma sheath, has been made at the 
Massachusetts Institute of Technology’s 
Lincoln Laboratory. 

Scientists there have generated an ex- 
tremely intense beam of infrared radi- 
ation, with a communications band- 
width of at least 100 me., by applying 
electric power to a gallium arsenide 
(semiconductor) diode. This is band- 


width sufficient to handle 20 full-qual- 
ity television channels or 20,000 voice 
channels. 

The radiation produced is 100 ang- 
stroms wide, centered at a near-infrared 
wavelength of 8,600 angstroms, when 
the diode is cooled to a temperature of 

77K. 

At room temperature, the radia- 
tion is about 300 angstroms wide and 
centered at about 9.300A. 

Using an experimental set-up, Lin- 
coln Laboratory scientists transmitted 
a high-quality 'TV picture over a dis- 
tance of 275 ft., using the radiation 
that was produced by a gallium arsenide 

With modest refinements, ranges to 
30 mi. or more appear possible. Be- 
cause the beam energy' is concentrated 
in a narrow portion of the spectrum, it 
can be used for daylight as well as night 
operations by employing optical filters 
to exclude sunlight except in the op- 
erating wavelength. 

Unlike the laser (optical maser), the 
present gallium arsenide diode output 
is not coherent radiation. The signal 
is impressed on the beam by intensity 
modulation— by varying the magnitude 
of current florving through the diode. 

Both the power intensity and conver- 
sion efficiency increase as the operating 
temperature of the diode is decreased. 
Experimental diodes used in tests have 
exhibited conversion efficiency of nearly 
100% at a temperature of 77K, gen- 
erating peak output power of about 
three watts. Tin’s is equivalent to a 
power density of 2,500 watts per square 
centimeter of diode svorking area, com- 
parable to the radiated porver of the 
sun’s surface, but generated in a much 
narrosver spectrum. 

The new infrared generator may per- 
mit the design of a communication sys- 
tem rvhieh can penetrate the ionized 
plasma sheath of a space capsule during 
re-entry, or for communications be- 
tween space vehicles. Like infrared 
radiation generated by other means, the 
energy is subject to attenuation by the 
atmosphere, particularly by clouds and 

However, the energy is generated in 
the near-infrared region svhich suffers 
less attenuation than does infrared at 
longer wavelengths. 

The new development might also 
find application in airborne proximity- 
waming/collision - avoidance systems. 
One of the problems associated with 
past attempts to develop an infrared 
anti-collision system has been the 
limited range achievable using previ- 
ously available infrared sources. 

First disclosure of the new discovery 
was made last week at the Solid State 
Device Research Conference in Dur- 
ham, N. H„ by R. J. Keyes and T. M. 
Quist of the Lincoln Laboratory ap- 
plied physics group. 
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Safeway, for twenty years a leading source of 
resistance wire heating blankets, is a specialist 
organization devoted to one objective . . .ap- 
plication of controlled heal. Its products are found 
at Cape Canaveral and at lonely radar outposts 
in the frozen North. Safeway units are serving 
dependably on today’s latest commercial and 
military aircraft ... on missiles, rockets, and 
ground support equipment ... on manufacturing 
equipment in plants ... on scores of commercial 


applications and even on submarines. 

Safeway heat elements are available in many 
and varied insulating materials and arc designed 
and produced as woven or strung, flexible or 
rigid units and can be molded in virtually any 
plane or contoured shape. 

If it needs controlled heat (and the "it" can be 
almost anything), write for a beautiful repro- 
duction (limited quantity) of the illustration above 
and your copy of Safeway’s full-of-facts folder. 



ROLLS-ROYCE 

SPEY 

0BV d [IT© 

powering short and medium haul airliners 




The Spey, based on twelve years of Rolls-Royce 
experience with by-pass (turbofan) jets, is now flying 
in the de Havilland T rident and has also been selected 
to power the new BAC One-Eleven. The Spey's 
economy of operation is an inherent factor in the low 
operating costs of these aircraft, both of which have 
already been ordered by well-known airlines. 



DE HAVILLAND TRIDENT 



ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES • MOTOR 


GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 


Apollo Service Module Propulsion Test 

First test of the Apollo service module propulsion system, developing more tlum 
20.000-lb. thrust, was scheduled late last week at the Aerojet-General Corp. plant in 
Azusa. Calif. Firing duration was to exceed 5 min. 

A battleship version was to be fired in the first test of the new storable-propellant 
engine, which Aerojet is developing under contract to National Aeronautics and 
Spate Administration (AW Apr. 2?. p. 28). 

The test had originally been planned for a week earlier but was delayed for minor 
modifications to meet test requirements. 

The Apollo service module engine is required to make a minimum of six starts 
per mission. It is intended to perform mid-coursc guidance correction on the way to 
the moon, establish the lunar orbit, supply the velocity increment for earth-return 
after recovery of the lunar landing vehicle, perform mid-coursc correction on the way- 
hack to earth, establish an earth orbit, and finally de-orbit the Apollo command 
module for re-entry and landing. 

Total burning time will be at least 13 min. for operational engines. 

Propellant lank designs of different sizes are being considered. No decision has 
been reached on whether to make the engine throttleable in its operational configrira- 

Propcllant combination is the same used in Titan 2. The fuel is an equal mixture 
of hydrazine and unsymmetric.nl dimethyl hydrazine (UDMH), and oxidizer is nitro- 
gen tetroxidc. The nozzle shell is made of titanium, and nozzle cooling is partly 
regenerative and partly ablative. 


Spey By-Pass Engines 
Set for Fokker F-28 

Amsterdam— Planned Fokker I--2S 
44-to-60 passenger short-haul jet trans- 
port will he powered by* two rcar-fusc- 
lagc-mounted Rolls-Royce Spey Junior 
by-pass engines with a maximum takeoff 
thrust of 8,650 lb. each. 

Selection of the Spev completes the 
final design parameters for the F-2S 
which could begin prototype flight test- 
ing by 1965 if government approval for 
the project can be obtained this summer 
(AW May 14. p. 45). The Dutch gov- 
ernment now is considering a Fokker 
request for an estimated 530 million 
needed to complete development work 
and carry the aircraft through prototype 
stage. An agreement this summer. Fok- 
ker says, would permit initial airline de- 
liveries in 1966 under present schedul- 

Competitor of the de-rated Spey in 
Fokker considerations was the Bristol 


One Tiros Camera Fails 

Medium angle television camera, one 
of two carried by the Tiros 5 weather 
satellite launched June 19 (AW June 25. 
p. 30), has stopped transmitting pictures. 
National Aeronautics and Space Adminis- 
tration has not yet determined cause of 
the tailurc. 

About 70% of the 4,701 pictures re- 
layed by the camera before the malfunc- 
tion were excellent in quality. As of last 
week, the wide angle camera in the satel- 
lite had transmitted 5.100 pictures, some 
of which aided in analyzing the move- 
ment and intensity of Typhoon Joan in 
the Western Pacific ocean. 


Siddcley BS.75, which also is in the 

8.000 lb. thrust class. Maximum con- 
tinuous thrust of the Spey Junior will 
be 7.840 lb. 

A Fokker spokesman said last week 
that the twin-engine configuration will 
be capable of lifting a fully-loaded F-28 
of approximately 50,000 lb. maximum 
gross weight from runways of less than 

5.000 ft. in length in temperatures of 
up to 86F. 


News Digest 


Air Force Atlas D intercontinental 
ballistic missile was fired from Vanden- 
berg AFB, Calif., 7.000 mi. to the 
Philippine Sea. 200 mi. east of the 
Island of Mindanao on July 12. This 
was the first reported ICBM fired over 
the Pacific Missile Range to travel far- 
ther than Eniwetok Atoll, which is 
5,300 mi. from Vandenbcrg. 

North American's Rocketdync Di- 
vision has received letter contracts with 
an ultimate value of about S2S9 million 
from National Aeronautics and Space 
Administration for further development 
and production of F-l and J-2 rocket 
engines. Both are to he used in the 
Saturn C-5 launch vehicle, which will 
boost the Apollo spacecraft into lunar 
orbit (sec p. 32). Under the new con- 
tracts. Rocketdync will deliver 55 F-ls 
and 59 J-2s between Julv, 1963, and 
August. 1965. 

Additional research relating to aero- 
therniodynamic data and design infor- 
mation necessary for the nuclear 
ramjet propulsion system under devel- 
opment for a high-speed, low-altitude 


missile concept will he conducted by 
Chance Vouglit Div ision, Ling-Tcmco- 
Vouglit, Dallas. Tex., under a S2.5- 
million contract from USAF's Aeronau- 
tical Systems Division. 

Prototype de Havilland DH-125 
I win-jet executive transport will roll out 
in about two weeks and first flight prob- 
ably will be made in mid-August. Air- 
plane must have flown at least 10 hr. to 
qualify for showing at the annual Fnrn- 
borough Air Show Sept 3. 

Titan 2 storable propellant intercon- 
tinental ballistic missile made its third 
successful test flight 5.000 mi. down the 
Atlantic Missile Range July 11 into the 
instrumented "splash net" near Ascen- 
sion Island in the South Atlantic Ocean. 

Institute of Radio Engineers has 
voted to merge with the American In- 
stitute of Electrical Engineers by • an 
S7% majority. The new organization, 
largest professional engineering society 
in the world, will be called the Institute 
of Electrical and Electronic Engineers. 

Avro Aircraft and Canadian Applied 
Research divisions of Hawker Siddcley 
of Canada. Ltd., have been purchased 
by de Havilland Aircraft of Canada, 
Ltd. Hawker Siddcley will concentrate 
on other phases of its operations and 
will retain its Orenda engines division 
and Cancar airframe plant. 


Final Slayton Ruling 

Slayton has been formally rated ineligible 
for one-man space flights because of bis 
irregular heart action, but National Aero- 
nautics and Space Administration last 
week hinted lie may be a crew member 
on two-man Gemini or tlircc-man Apollo 

Final decision to ground the Air Force 
major from Mercury flights was made by 
Dr. Robert R. Gilrath. director of 
NASA's Maimed Spacecraft Center, af- 
ter Maj. Slayton's heart action was ana- 
lyzed by cardiologist Dr. Paul Dudley 
White, two teams of heart specialists 

phvsicians (AW func 18. p. 25). 

Doctors' consensus was that Maj. Slay- 
ton’s condition, known as atrial fibrilla- 
tion. might prove a hazard under the 
particulnrlv stressful circumstances of cur- 
rent manned space flight operations.” 
However, NASA Administrator James E. 
Webb said last week that Maj. Slayton 
is not being overlooked as a candidate 
for two or thrcc-man space missions and 
that the final decision will be made later. 

Meanwhile. Maj. Slayton is being re- 
assigned new planning and operational 
responsibilities in manned space flight re- 
search programs undertaken by NASA. 
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AIR TRANSPORT 


Subsidy Bid Viewed as Merger Strategy 


Eastern appeal seen as move to dramatize economic 
plight, hasten CAB approval of union with American. 

Bv Robert H. Cook 

Washington— Filing by Eastern Air Lines for S23.5-million subsidy last 
week is being viewed by many observers as a move designed to hasten a Civil 
Aeronautics Board decision in the current American-Eastern merger procecd- 

Each point cited in the subsidy application emphasizes Eastern’s falling 
profits, aggravated by the current Flight Engineers International Assn, strike 
(see page 41). The carrier apparently hopes this might influence CAB to 
judge the merger case on the basis of Eastern’s financial need, in a manner 
similar to its decisions in the United-Capital merger and the Hughes Tool 
Co. control of Northeast Airlines (AW June 25, p. 40). observers contend. 


These observers also believe that it 
is virtually a foregone conclusion within 
the airline industry that the CAB will 
not grant any trunkline subsidy in light 
of President Kennedy’s request to Con- 
gress that subsidy relief for trunks be 
dropped. 

Excessive competition on its routes 
is also emphasized by Eastern as a major 
reason for its reduced earnings and the 
need for heavy subsidy to cover costs 
and profit for the balance of this year. 

On this point, opponents of the 
American-Eastern merger note there 
has been a healthy traffic gain by East- 
ern competitors because of the strike. 
This could be construed as proof that 
Eastern’s charges of "excessive com- 
petition" arc not only valid but that in 
such markets .as New York-Florida, the 
CAB should eliminate the competition 
of Northeast Airlines against Eastern 
and National. Retention of Northeast 
in this market with the financial back- 
ing and control of Hughes Tool Co. 
would further intensify competition and 
affect Eastern earnings, they note. 

Although Northeast showed a traffic 
decline in June (see p. 47), the carrier, 
so far this month, was experiencing 
heavy gains as a result of improved 
schedule frequency and an accelerated 
advertising campaign resulting from 
Hughes Tool financial aid. Meanwhile. 
East Coast traffic apparently was being 
handled adequately by Eastern's compe- 
titors as of late last week, although there 
was some shortage of scats on the San 
Juan and Bennuda routes. 

These arc Eastern’s basic arguments 
for subsidy: 

• Competition over Eastern routes be- 
came so heavy between 195? and 1959 
that the carrier’s potential revenue pas- 
senger miles dropped 17%, and Eastern 
now has additional competitors in 75 
of its top 100 markets. These 75 mar- 


kets accounted for 84.4% of Eastern’s 
traffic in the top markets and 63.2% 
of the system-wide total. 

Tire airline emphasized that the 
United-Capital merger diverted an esti- 
mated S9 million in potential revenues 
and that all of its present competitors, 
with the exception of Northeast, are 
transcontinental carriers. 

• Fare increases have failed to keep pace 
with rising operational costs, due partly 
to the extreme demands of labor. 
Employe wages in the industry have 
climbed 85% in the past six years, “far 
outstripping" the 79% gain in pas- 
senger revenues or the 54% gain in 
revenue passenger miles. Eastern said. 
Despite the success of such promotional 
devices as Eastern’s Air-Bus and Air- 
Shuttle service, they have not appreci- 
ably helped the airline’s financial status 
and the CAB has not acted on carrier 
requests for increases. Eastern said. 

However, in a separate letter to the 
Board, Eastern said it will not file for an 
increase in domestic coach fares effec- 
tive Aug. 1 as announced earlier (AW 
July 2. p. 364). As an alternative the 
airline said it would seek extension of 
a temporary 3% fare increase author- 



ized for the industry on Feb. 1 and 
scheduled to expire on July 31. 

• Eastern contends that it must serve 
too many small, unproductive communi- 
ties. making the airline a “large local 
service airline superimposed over a 
dozen long-haul routes" which would 
be profitable without excessive compe- 
tition. To support this point. Eastern 
noted that it serves 40 cities which gen- 
erated a revenue total of less than SI 
million last year, plus an additional 17 
that produced a vear-end revenue of less 
than S500.000, pointing out that its 
long-haul, high-density markets are in 
effect subsidizing the less profitable 

Eastern estimated it would have cost 
the government S7 54.000 in February 
if these smaller points had been on a 
fully-subsidized local service airline 
route. Attempts to transfer a few of 
these cities to local service carriers have 
been "thwarted” by CAB procedural 
delays. Eastern said. 

• Mutual aid payments, under which 
competitors would share with Eastern a 
part of the revenues they gain as a result 
of the Eastern strike, arc not available 
to the airline because CAB has not is- 
sued a final order on the Mutual Aid 
Pact, which must be reviewed by the 
Board each year. CAB spokesmen say 
that Eastern is free to accept such funds 
from other carriers, with the proviso 
that they be returned if the Board re- 
jects renewal of the pact. Eastern noted 
that the pact prohibits the retroactive 
collection of such payments. 

• Strikes by FEIA have shut down 
Eastern three times since October of 
1958 and the airline suffered an 11-dav 
“work stoppage" by the Air Line Pilots 
Assn, in 1960. The airline termed the 
current FEIA strike "irresponsible" 
and beyond its control. It estimated its 
losses at 5260,000 as a direct result of 
the strike. Even if the strike is settled 
in the near future it will probably "de- 
stroy any chances of Eastern's being in 
the black in 1962,” the airline said. 

Eastern's requested subsidy, based 
upon a 9% rate of return on invest- 
ment, was calculated on the expecta- 
tion that the carrier would have real- 
ized an average system-wide load factor 
of 52% for the balance of this year. 
Revenues would approximate 5148.8 
million as opposed to net expenses of 
5151.7 million. The requested subsidy 
would allow a profit of 52.3 million. De- 
preciation costs on the airline's aircraft 
totaled 519.4 million for the first five 
months of this year and were 55.6 mil- 
lion in June, 53.3 million in July. 
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ALP A, Southern Appeal CAB’s 
Order to Resume Contract Talks 


Washington— Both Air Line Pilots 
Assn, and Southern Airwavs have ap- 
pealed a Civil Aeronautics Board order 
that would force the airline to resume 

bargaining with union pilots who struck 
25 months ago or face possible loss of 
its operating certificate. 

In a conclusive finding issued July 5, 
the Board confirmed its press release 
decision of May 25 and ordered 
Southern to begin bargaining in "good 
faith" with ALPA or risk suspension or 
revocation of its authoritv to engage in 
air transportation (AW June 4. p. 43) 
Again, the CAB’s three Democratic 
members formed the majority while its 
two Republicans joined in a shaqa. 20- 
page dissent. 

Southern’s challenge to the Board 
order was filed July 6 in the U. S. Cir- 
cuit Court of Appeals, New Orleans, 
and requested a review of the legal rea- 
soning employed by CAB. The same 
day. ALPA asked the U. S. Circuit 
Court here to modify the Board's order 
in a manner that would force Southern 


to re-hire all. instead of most, of the 
union pilots replaced since the strike. 

Oulv two issues are responsible for 
the ALPA-Southem impasse: the air- 

arc re-employed take seniority numbers 
below those of non-union pilots hired 
since the strike and the airline’s insist- 
ence that the returning union pilots 
submit to non-reviewable disciplinary 

On the first count, the Board said 
that Southern’s demand was unlawful 
“because it entails unreasonable and 
undue discrimination against striking 
employes.” On the second, it said 
Southern could not deprive employes of 
their statutory right to have grievances 
adjusted under Railway Labor Act pro- 
cedures. and that to do so constitutes 
"improper coercion and an unwar- 
ranted interference with protected 
rights of employes." 

Earlier in its opinion, the Board’s 
majority said that “the extreme nature” 
of Southern's position indicates that “an 


element of punitive motive and desire 
to discourage union activities" is pres- 
ent in the airline’s thinking. Should 
Southern continue to insist on its origi- 
nal demands, it would not be bargain- 
ing in good faith, the Board's majority 
stated. 

The dissenting Board members coun- 
tered with this reasoning: “ALPA, 
through its own unwillingness to accept 
a solution of its economic demands, 
which it ultimately found to be reason- 
able. bargained itself onto a limb from 
which there was no easy retreat." 

As a result the union elected to 
strike. But when this failed, and South- 
ern had reactivated almost its entire 
route system by hiring other pilots. 
ALPA “then and only then” chose to 
order its members back to work. Its 
conditions for doing so required the dis- 
charge of all 100 replacement pilots 
hired bv Southern and no reprisal 
against ALPA members “who had en- 
gaged in vandalism, assault, etc.,” the 
minority said. 

Describing the majority opinion as 
■'unjust." the Board’s Republicans 
warned that it would set an “an unfor- 
tunate precedent" and "greatly com- 
plicate” other CAB functions if the 
courts permitted it to stand. 
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New England Senators Protest 
Quality of Service by Northeast 


Washington— Eight New England 
senators last week announced they 
would not support Northeast Airlines 
in its attempt to renew its Florida 
operating authority unless the;' are as- 
sured that New England will get better 

The senators were protesting the air- 
line's attempt to cut losses on its New 
England system .bv eliminating un- 
profitable points or serving two or more 
low-density points through only one air- 

One of this group. Sen. Norris Cotton 
(R.-N. H.), told CAB Examiner Walter 
W. Brvan last winter that Florida 
renewal must be considered in the 
light of its effect on Northeast's New 
England operations (AW Jan. IS. p. 
42). 

Without its Florida routes. North- 
east might have to go out of business or 
receive subsidy. 


under the Federal Aviation Act, con- 
trol cases require a hearing, and cited 
the wording of the CAB order approv- 
ing control. CAB had said, “no matter 
what was developed on the record, ap- 
proval [of Hughes control] would be 
granted" . . . since the alternatives 
were subsidy or bankruptcy. In this 
context. Eastern said, no hearing was 
meaningful. 

National said the flaw in the North- 
east-Hughes Tool case lay in a CAB 
“presumption” that Northeast's survival 
is in the public interest. National said 
this presumption could have been over- 
come if Hughes Tool's activities could 
be shown to be sufficiently improper. 
But, by excluding Hughes Tool's man- 
agement of Trans World Airlines as an 
issue, parties in opposition to Hughes 
Tool control of Northeast were never 
allowed that opportunity (AW Apr. 16 
p- 47). 



FAA Criticized for 707 Statement 


Hearing Recessed 

At the reconvened hearing in the 
renewal case early last week. Northeast, 
Eastern and National airlines found 
themselves in rare agreement when they 
asked Bryan for a 30- to 60-dav post- 
ponement in order to bring their testi- 
mony and exhibits up to date. Bryan 
recessed the renewal case hearings until 
July 24. 

Earlier, Lloyd Cutler, attorney for 
Northeast, told Bryan that Hughes Tool 
Co., whose control of Northeast has 
been approved (AW June 23. p. 40), 
had committed itself to this program to 
revitalize the airline: 

• Secure new bank loans guaranteed by 
Hughes Tool for the airline. 

• Obtain extension of due dates on 
Northeast payments to secured credi- 

• Persuade unsecured creditors to ac- 

• Subordinate all claims Hughes Tool 
has against Northeast— now about Sll 
million— in favor of the claims of un- 
secured creditors. 

• Underwrite all cash deficits incurred 
by the airline after June 30. 

Northeast’s principal creditors have 
until July 31 to approve the revitaliza- 
tion program. 

Control Reversal Sought 

In related action last week. Eastern 
and National, in a last-ditch effort to 
reverse the approval of Hughes Tool 
acquisition of Northeast, asked CAB to 
rehear, reconsider or permit rc-argu- 
ment of the Northcast-IIughcs Tool 
Control Case. 

Eastern reminded the Board that 


Washington— Sen. Warren G. Mag- 
nuson (D.-Wash.) has charged that the 
Federal Aviation Agency' “exceeded its 
statutory authority” when it said the 
loss of a rudder boost system bolt may 
have been a factor in the Mar. 1 crash 
of a Boeing 707. 

Under the Federal Aviation Act. only 
Civil Aeronautics Board is empowered 
to issue statements concerning the prob- 
able cause of an accident. Magnuson 
chairman of the Senate commerce 
committee, said in a Senate speech. 
“When individuals in government im- 
properly assume authority not dele- 
gated to them, their words arc wrongly 
accepted by the general public” because 
they "ring with official sanction." 

Prompting Magnuson’s remarks was 
an alert bulletin issued by FAA on June 
12 to all U. S. and international oper- 
ators of the 707 (AW June 18, p. 37). 
This telegram explained that the agen- 
cy's investigation of the accident, which 
cost 93 lives, “indicates possibility, re- 
peat possibility, that left roll maneu- 
ver executed by crashed aircraft was 
induced by left yaw due to malfunction 
of rudder boost system.” 

Earlier in the message, George C. 
Prill, director of FAA’s Flight Stand- 
ards Service, cautioned that a complete 
CAB investigation of the accident was 
in progress and that the FAA bulletin 
was “in no way an attempt to prejudge 
CAB findings.” Rather, Prill said, it 
was to alert the airlines of FAA’s in- 
tended action. 

Tire FAA. under Administrator N. E. 
Halaby, has thus far escaped sharp pub- 


lic criticism from Magnuson’s commit- 
tee. His recent speech was interpreted 
by Senate sources to mean that the 
agency's period of legislative grace is 
over and the committee will monitor 
FAA affairs with greater attentiveness. 

Pointing out that air safetv ultimately 
depends on FAA decisions. Magnuson 
said the agency was not “infallible” 
and that its activities “could contribute 
to an accident." Despite dedication to 
the truth, he said, to presume that FAA 
“would not lean toward the validity of 
its own decisions, or the wisdom of its 
actions . . . would be naive.” Congress, 
therefore, entrusted CAB with responsi- 
bility for investigating accidents so that 
FAA need not judge itself. 

FAA has both the right and the duty 
to take precautionary action when 
“areas of doubt” arise after an accident, 
Magnuson said. But he objected to the 
manner in which the agency issued its 
alert bulletin and the statements that 
allegedly accompanied it. According to 
Magnuson, FAA's action was "inept, 
evidenced poor judgment, and lack of 
discretion” for the following reasons: 

• Boeing issued similar serv ice bulletins 
two weeks earlier urging operators to 
examine the linkage secured by the 
bolt in question. 

• Airline executives would have heeded 
this warning from the aircraft's manu- 
facturer and taken necessary corrective 
action without further prompting. 

• Airworthiness directive making action 
mandatory should have been issued by 
FAA if the potential problem was of an 
emergency nature. 
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Survey Questions Auto Traffic Potential 


By James R. Ashlock 

New York— Nationwide survey indi- 
cates that another 5 % in airline business 
might be diverted from automobile 
travel, but carriers question whether the 
potential justifies the expensive promo- 
tional effort necessary to attract it. 

Four airlines and two jet manufac- 
turers each contributed 510,000 for the 
survey, conducted by Opinion Research 
Corp. of Princeton, N. J. American, 
Eastern, TWA. United. Boeing and 
Douglas participated. Opinion Re- 
search's findings were based on a prob- 
ability' sampling obtained through 3.680 
personal interviews conducted between 
last Dec. 12 and Jan. 10. 

The survey is considered a significant 
“first" because of its nationwide scope 
and the number of carriers participating. 
Market expansion studies heretofore us- 
ually have been limited to single-carrier 
effort (AW Dec. 23, p. 24). 

Airlines consider the survey conclu- 
sions interesting, although not too en- 
couraging. Only 1 % of the auto travel- 
ers making trips of over 600 mi. are 
considered likely for diversion to air. 
However, the 1% would increase do- 
mestic revenue passenger miles flown 
by 1,5 billion. 5% more than the 30 
billion currently flown each year. 

Other conclusions of the survey in- 

• Approximately 42% of the 113 mil- 
lion adult population made an auto 
trip of at least 400 mi. in 1961. while 
only 8% traveled by airline. 

• Total of 73% of auto travelers said 
they would still go by car. even if air 
and road costs were comparable. 

• Only 10% of auto travelers even con- 
sidered air transportation. 

• Total of 48% of auto travelers could 
not even estimate comparative costs be- 
tween air and road trips of equal dis- 
tance. 

• About 10% of those interviewed ex- 
pressed a fear of flying (AW May 21, 
p. 43). This figure is low. survey par- 
ticipants feel, because of human re- 
luctance to admit fear. It is felt the 
figure could be justifiably tripled in 
drawing conclusions. 

One often-used industry figure altered 
by Opinion Research’s findings is the 
impression that only 20% of the na- 
tion's population has ever flown a com- 
mercial airline. Survcv figures show that 
27% have flown bv now, 2% more than 
in 1959. 

The largest single factor in the choice 
of auto travel over air is the availability 
of the car at destination, an advantage 
cited by 64% of those interviewed. 

Joseph C. Bevis. chainnan of the 
board of Opinion Research, in citing 


other reasons travelers chose the auto, 
said 41 %' liked having companions 
along; 38% enjoyed driving; 37% liked 
to set their own schedules, and 25% 
preferred the flexibility in type and 
amount of luggage that can be carried 
by car. 

“The airline facility up to this point 
simply does not meet the requirements 
of the auto traveler.” Bevis said. "Cer- 
tainly air is not very much in the con- 
sciousness of auto travelers,” 

Bevis said it is obvious from the sur- 
vey that most auto travelers have little 
conception of what their trips cost. 
Only 89% even included gasoline 
among expenses, with little or no con- 
sideration of tolls, insurance, deprecia- 
tion, lodging and food. 

Tweiftv-thrce per cent said they 
would flv if road and air costs were the 
same. But based on airline coach fares 
averaging 6 cents per mile, only 4% of 
these said they would pay present fares, 
and 13% of these said they would pay 
less than half of current fares. 

Bevis admitted that compiling the 
questionnaire to satisfy all the partici- 
pants. and then drawing conclusions, 
was one of the most difficult tasks in his 
firm’s 25-vear history. He said the actual 
potential diversion from auto to air is 
perhaps more than 1%, and could be as 
high as 3%. 



Some carriers question the validity of 
the survey conclusions. One of the four 
participating airlines said the estimate 
of 1-3% potential diversion was too 
conservative. A spokesman for that car- 
rier said there may be more potential 
diversion among the auto travelers who 
said they would still go by car even if 

“We’d like to have a clearer idea of 
what, if not costs, would influence this 
very large contingent to switch to air 
travel," the spokesman said. 

Bevis said it is apparent from the sur- 
vey that the carriers must undertake 
more aggressive programs to promote 
\acation spots, since the largest per- 
centage of auto travel is for pleasure. 
He added that the public must be made 
more conscious of the advantages of air 

Developing some means of providing 
the traveler with an auto at destination 
is, in Bevis' opinion, one of the prime 
ways of attracting new business. Present 
auto rental rates are not low enough to 
satisfy this requirement, lie said. 

Bevis emphasized, and carriers con- 
curred that diversion of auto traffic is 
not something that can be accomplished 
overnight. 

The participating carriers would not 
estimate what such promotion might 
cost, but all agreed that it would be 
substantial. 

“The study is valuable as the most 
comprehensive of its kind yet made." 
an American Airlines spokesman said. 
“Its conclusions that additional air 
travel cannot be created as easily, or on 
as broad a basis, as the airlines would 
wish is, of course, not encouraging. But 
the problem should not be regarded as 
insoluble." 

TWA said it still views the automo- 
bile traveling public as a tremendous 

“prime objective." in the airline’s ac- 
celerated market expansion effort, a 
TWA spokesman said. 

Eastern was disturbed that the sur- 
vey covered only travel distances of 400 
int. or more. It said surveys on its 
short shuttle flights indicate surface 
travel has already been diverted to 
flights of under 200-mi. segments. 

"In other respects, the study confirms 
Eastern’s belief that the air transport 
industry has only limited prospects of 
solving its financial problems through 
its own ability to divert traffic from 
competitive forms of transportation,” 
an Eastern spokesman said. 

A Boeing spokesman said one of that 
company's particular interests in the 
survey was to probe the potential for a 
short-haul jet aircraft. Douglas was in- 
terested for the same reason. 
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World Unrest Slows U.S. Air Policy Aim 


By L. L. Doty 

Washington— Impact of constantly 
changing political and economic condi- 
tions throughout the world on interna- 
tional air transportation is making it 
increasingly difficult for the U. S. to 
formulate a long-range policy for over- 
seas airline operations. 

The real need for a policy that will 
serve as a guideline for the future 
growth and development of U.S. flag 
carriers is fully recognized. Recently, 
however, a growing number of Adminis- 
tration officials here feel that such a 
policy cannot be fixed, but must be flex- 
ible enough to adjust quickly and 
smoothly to these international econ- 
omic and political transitions and, in 
some cases, upheavals. 

As a result, there is declining support 
for the principle of protectionism, 
which U. S. carriers want, and a strong 
leaning toward a freedom-of-the-skies 
policy, which, in the eyes of some Ad- 
ministration officials, will permit the 
U.S. to be more adaptable to the 
changing times. 

Thus, the debate over these two 
issues, which has kept the U.S. em- 
broiled in bitter negotiations over capac- 
ity and route rights with at least five 
European nations for several years, may 
soon dissolve. The recent initial deci- 
sion of Civil Aeronautics Board Ex- 
aminer Edward T. Stodola in the For- 
eign Air Carrier Permit Terms Investiga- 
tion (AW July 2, p. 363), may prove to 
be an important factor in ending the 
debate. 

At the same time, the continuing 
argument over whether U. S. air trans- 
portation should be conducted under 
the principle of the “chosen instru- 
ment,” controlled regional competition 
or on a freely-competing multiple desig- 
nation basis— as it is now-is beginning 
to take on a new importance. 

Specifically, policy-makers seek a pro- 


gram that will enable U. S. carriers to 
maintain a strong competitive position 
in overseas operations without conflict- 
ing with the over-all foreign policy of 
the U. S. There are signs that the 
White House steering committee, now 
directing the development of a new 
policy, is using the “security of the 
U. S.” as one criteria. 

The principle of protectionism has 
lost ground because it is so obviously 
incompatible with the Administration’s 
current foreign policy program, par- 
ticularly President Kennedy’s reciprocal 
trade plan. On the other hand, there 
is a decided trend away from the mul- 
tiple-designation principle toward the 
chosen-instrument theory. 

These are some of the factors, which 
will directly influence the make-up of 
the U. S. international air transport in- 
dustry during the next few years, that 
are complicating the formulation of a 
long-range policy: 

• European Economic Community. The 
so-called common market is expected 
to unify air transportation systems with- 
in Europe, thus reducing the number 
of ports of entry now available to U. S. 
airlines. In addition, if the common 
market continues to improve European 
standards of living and to increase per 
capita income, as expected, the Euro- 
pean travel market will be as significant 
to the airlines as the U. S. travel mar- 
ket now is. U. S. carriers habitually have 
leaned on U. S. travelers as their main 
traffic source and have resented foreign 
flag carrier invasion of this market, but 
they may soon find themselves forced to 
invade European markets. 

• Atlantic Partnership. President Ken- 
nedy's recent call for interdependence 
with Western Europe, and for econ- 
omic equality on both sides of the At- 
lantic. will undoubtedly set the pattern 
for a new type of relationship between 
U. S. flag carriers and those of Europe. 
Complaints by U. S. carriers that they 


are losing their fair share of traffic to 
foreign competitors will fall on deaf ears 
if Kennedy’s plan is successful. And 
because of the emphasis on non-dis- 
criminatory practices in U. S. law, any 
principle which is applied to European 
carriers must be applied to carriers of 
nations on other continents. 

• Changing political concepts. Sudden 
entrance into the international field of 
national flag carriers of nations operat- 
ing under controlled economies is in- 
tensifying competition on foreign routes. 
Russia’s Aeroflot, and carriers of satellite 
nations within the Communist bloc, 
are steadily expanding air routes beyond 
their borders throughout the world. A 
drastic change is taking place in Spain, 
where a oncc-apathetic government is 
now determined that Iberia. Spanish 
flag carrier, will play a major role in 
international airline operations. 

• African carriers. African nations are 
uniting to organize strong civil air arms 
with routes that are ambitiously reach- 
ing for the major ports of the world 
(AW June 25, p. 36). 

• Pooling and union agreements. Hard 
economic facts of airline operations will 
accelerate the trend toward such pooling 
arrangements as that formed by the 
British Commonwealth nations. West- 
ern Europe’s four-carrier Air Union or 
the SAS consortium representing Den- 
mark, Norway and Sweden. 

The recent switch in Spanish attitude 
toward civil aviation is hardly a typical 
example of the changes taking place in 
Europe but it demonstrates the need 
for a flexible U. S. policy. Iberia now 
wants routes to such key points as Los 
Angeles, Montreal, Manila, Lima and 
Johannesburg. It wants to expand its 
inter-European routes to reach all coun- 
tries whose carriers serve Spain. 

And the carrier wants no part of Air 
Union. It will achieve its objectives on 
its own with the blessings of Generalis- 
simo Franco and the full support of 
Franco’s government. Iberia’s entire 
managerial organization was recently 
revamped so that the carrier would op- 
erate under a highly professional and 
technical officer- group. 

However, airline officials in Spain 
recognize that Iberia could easily revert 
to its former inferior status if Franco 
were to die. In such an event, a mili- 
tary junta would very possibly take 
over the government and reduce the 
state-owned Iberia to a subordinate 
level. 

Meanwhile, Iberia is planning its 
growth with an economic freedom that 
it has never before experienced. As part 
of this program, it seeks, with govern- 
ment backing, an agreement with Pan 
American that could go so far as to 


New Supersonic Transport Studies 

Washington-Federal Aviation Agency last week awarded seven additional contracts 
totaling $1,303,145 (or research on supersonic transport technical problems (AW 
June 25, p. 36). The following contracts bring the total of supersonic transport study 
awards to $6.1 million. 

• General Electric's Flight Propulsion Division was awarded a $248,087 contract 
and Pratt & Whitney Aircraft Division of United Aircraft a $349,960 contract to 
conduct engine cycle studies. The purpose is to determine optimum operating cycles 
for supersonic transport engines at both supersonic and subsonic speeds. 

• $outhwcst Research Institute was awarded a $349,800 contract to investigate rela- 
tive performance of experimental lubricants under supersonic conditions. 

• Martin Co. was granted a $42,206 contract for work in automatic flight controls. 

• Sperry Gyroscope received a $7,931 contract for flight instruments tests. 

• Lockheed Aircraft received a $156,170 contract and GE’s Propulsion Division was 
awarded a $148,991 contract to study engine and airframe factors. 
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involve pooling of aircraft and engines. 
Such an agreement would, of course, 
give Pan American a foothold in 
Madrid, which has been consistently 
resisted by TWA, the only U.S. car- 
rier now serving the Spanish capital. 

Despite this close association be- 
tween Iberia and Pan American, Spain 
has never made a move to give Pan 
American entry into Madrid, primarily 
because Iberia did not want to face the 
competition of both TWA and Pan 
Am. In addition, Pan Am has not re- 
ceived U. S. authority to enter into the 
Iberia agreement and the recent CAB 
staff study on North Atlantic routes 
recommended that Pan Am be with- 
drawn from serving anv part of Spain 
(AW May 14. p. 38). 

So far. a mild form of protectionism 
lias brought a halt to the expansion of 
foreign flag carrier routes within the 
l’. S. Recently, the U. S. indicated its 
willingness to' grant KLM a route to 
Los Angeles provided the carrier agreed 
to a strict limitation on capacity of- 
fered on the North Atlantic. Tire Dutch 
refused to accept the routes on these 
terms but are not ready to end their 
fight for a West Coast route. 

Alitalia, Italian carrier, once agreed 
to provide traffic statistics to the U. S. 
as a first step toward capacity control, 
in exchange for a route to Los Angeles, 
but later reneged. Last month, the 
Italians again reversed their stand and 
offered to exchange traffic statistics 
with the U. S. beginning three years 
from now if they were granted a Los 
Angeles route. The U.S. reportedly is 
ready to accept these terms. 

In his initial decision. Stodola recog- 
nized the problems U.S. carriers were 
encountering with some European na- 
tions over capacity, especially with the 
Dutch and the Scandinavians. He 
noted, however, that with respect to 
European nations, the problems were 
not so widespread as to justify a stiff 
unilateral policy of restrictionism. 

elude that the limited' difficulties with 
our foreign aviation program disclosed 
bv this record demand a regulators' con- 
trol over foreign air carriers of the 
magnitude implicit in the proposed 
regulation," he added. 

At one point, he argued that the pro- 
posed regulation— requiring foreign flag 
carriers to give the U.S. traffic and 
schedule statistics— “may prove trouble- 

industry.” He said that it had already 
caused “considerable uneasiness” with- 
in the entire industry. 

But this statement, of all others in his 
88-page decision, will do more to stifle 
proponents of protectionism: 

“It is perhaps not surprising that the 
witnesses for the Bureau conceded that 
they had not considered in recommend- 
ing the adoption of the proposed regula- 


tion the various factors bearing upon 
the current United States efforts for the 
liberalization of trade, such as the over- 
all commercial relations between the 
United States and countries with which 
we have negotiated air trade routes, the 
balance of international payments, and 
the contributions made by international 
air transport to our country’s gross na- 
tional product." He added: 

"This failure of proof is but a further 
illustration of the difficulty of resolving 
. . . the issue of whether or not a gen- 
eral regulation permitting frequency and 
capacity limitations with respect to all 
foreign flag carriers is in the public in- 

Thc "chosen instrument” principle 
is verv much a live issue in the current 
thinking of policy-makers, although it 
has remained dormant since 1948. when 
the entire U.S. airline industry, other 
than Pan Am and United Air Lines, 
vigorously opposed the plan. 

The world-wide trend toward the 
merger of carriers into larger units for 
economic stability is prompting new 
studies of the chosen instrument theory. 
Merger of the aviation activities of Cun- 
ard Steamship Co. with British Over- 
seas Airways Corp. appears to be only 
the beginning of such consolidations in 
Great Britain. There is some talk in 
England that British United Airways, 
whose principal owners arc also steam- 
ship companies, may seek membership 
in the BOAC-Cunard group. 

On the Continent. Air Union-con- 
sisting of Air France, Lufthansa, Ali- 


talia and Sabcna-is all but an estab- 
lished fact, with France as a key factor. 
Ultimate French approval is anticipated 
although President de Gaulle’s decision 
will be based on his views toward the 
common market and the prospective 
power and cost savings of Air Union. 

The SAS consortium is working 
closely in pool arrangements with 
Swissair. Carriers of such countries as 
Poland, Czechoslovakia, Hungary, Rou- 
mania, Bulgaria. Outer Mongolia and 
Red China operate in close association 
with Aeroflot. 

In Africa. Aeroflot has already gained 
a strong foothold. Eleven African na- 
tions, all former French colonics, have 

by treatv and contract, is closely asso- 
ciated with Air France. BOAC has close 
ties with the government airlines of 
Nigeria. Ghana. East Africa, Central 
Africa and South Africa. 

Little progress has been made in 
studies on the effect the common mar- 
ket will have on U.S. trade, and the 
resulting influence on U. S. flag carrier 
operations. In recent testimony before 
a House subcommittee on appropria- 
tions. Edwin M. Martin, assistant secre- 
tary of state for economic affairs, said 
the State Department had not under- 
taken detailed studies of the common 
market as it will affect trade with the 
U.S. He added that “we have had some 
studies initiated by other agencies which 
have detailed statistics at their com- 
mand, primarily the Commerce Dcpart- 



Boeing Completes First 727 Nose Section 

Nose section for the first Boeing 727 short-to-incdiiim range jet transport is shown as it is 
lifted from the fabrication jig after completion at the company’s Transport Division. 
First three-engine 727 is scheduled for roll-out later this year. 
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System-wide capabilities -at Boeing Aero-Space Division 


A pioneer in weapon system management. Boeing has capa- 
bilities embracing all areas of systems management and 
aero-space technology. 

The Boeing Aero-Space Division includes more than 
15,000 engineers, scientists, technicians, manufacturing 
and staff specialists. They provide the full span of tech- 
nological and management capabilities required to handle 
the Division’s present and future systems programs. 

The Division maintains research and development pro- 


as well as in business systems and management methods. 
On-time delivery is one of the many benefits of the Di- 
vision’s advanced programming and control techniques. 

Emphasis on quality control and reliability engineering 
has contributed toward the Division’s outstanding record 
of performance in systems management. It has also as- 
sured the design and development of superior products, 
manufactured and delivered on schedule, at lowest cost. 
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Carriers Defend Non-Flying Businesses 


By Ward Wright 

Washington-Subsidized airlines are 
greatly concerned that a Civil Aero- 
nautics Board proposal to discourage 
their non-transport activities will lead 
to inferior management and do away 
with one means of reducing subsidy. 

CAB started the rulemaking to see 
whether "any significant non-transport 
activity" by a subsidized air carrier 
might: 

• Create financial risks which could 
"jeopardize its effective operations.” 

• Divert the energies of management 
from the carrier’s transportation activi- 
ties. 

• Create problems “with regard to the 
allocation of expenses as between the 
air transportation and other activities of 
the carrier.” 

Burden on Carriers 

Under the proposed policy. CAB 
would consider all non-transport activi- 
ties of subsidized carriers prima facie as 
not in the public interest when acting 
on carrier transactions. The carriers 
would have to prove otherwise. 

If adopted, the policy could have a 
profound effect on the character of the 
subsidized airline industry, depending 
on how the Board chose to use it. 

Most subsidized carriers feel a typical 
use might be in a route case involving 
two or more airlines. Those carriers in- 
volved in non-transport activities would 
not. all other factors being equal, get 
the award unless they could prove their 
activities were in the public interest, 

In that way, some carriers fear, CAB 
could coerce the industry into giving up 
all of its non-transport activities. 

Right now, such a policy would di- 
rcctlv affect seven of 1 3 local sendee air- 
lines, one Hawaiian and at least three 
Alaskan carriers. 

All have businesses other than strictly 
airline operations. 

Examples of the expanding non-air- 
line activities of subsidized carriers now 
arousing CAB concern are: 

• Allegheny Airlines' recently organized 
car rental division. Allegheny’s airport 
car rental facilities are now available at 
1 3 of 38 points on its route system. By 
fall, Allegheny hopes to add six to 10 
more car rental branches along its 
routes. The airline views car rental as a 
natural corollary’ to its airline operation. 
“No one’s destination is the airport." a 
company spokesman said. The airline 
also perfonns some general aviation 
maintenance and overhaul, and plans to 
expand these services in the future. 

• Alolia Airlines' fixed-based operations 
embracing maintenance, flight watch, 
and dispatch for other carriers and gen- 


eral aviation, and accessory' overhaul un- 
der military contract. Non-transport ac- 
tivities earned nearly S230.000 for 
Alolia in 1961. 

• Bonanza Air Lines’ instrument repair 
and communications equipment sales 
and services at Phoenix. Bonanza also 
performs airframe checks on U.S. 
Steel’s Fairchild F-27 at its Las Vegas 

• Mohawk Air Lines' use of its shops 
for general aviation maintenance and 
overhaul— an activity which brought 
nearly S 165.000 for the last quarter of 
1961. 

• Northern Consolidated and Wien 
Alaska airlines' chain of tourist sports 
camps and hotels in Alaska. Wien also 
operates restaurant and bus sendees in 
connection with its hotels. Wien’s non- 
transport activities net about 5500,000 
annually. 

• Piedmont Aviation, yvhicli operates 
Piedmont Airlines as a division and is 
the largest operator of general aviation 
shops in the local sendee industry. Pied- 
mont performs maintenance and over- 
haul on Lockheed Lodestar and smaller 
aircraft in its general aviation shops and 
sendees F-27. DC-3 and other similar 
equipment in its airline shops. 

Piedmont said its fixed-base activities 
netted about S4 3 1.000 during the 
fourth quarter of 1961 and produced a 
S604.000 reduction in break-even need 
between 1955 and 1960. thus reducing 
its subsidy requirements. 

Main Issue 

The heart of the matter before CAB 
is whether public funds in the form of 
subsidy arc being used by subsidized 
carriers to compete with non-subsidized 
businesses through non-airline activities. 
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In comments filed at CAB last 
month, general aviation shop operators 
not affiliated yvith any airline were un- 
animous in urging that CAB adopt the 
policy. These operators sav they’ have 
been hurt by loss of general aydation 
customers, particularly owners of large 
aircraft, to shops orvned by subsidized 
carriers. 

Owners of larger aircraft filed com- 
ments urging CAB not to adopt the 
policy, saying they found maintenance 
facilities inadequate for larger aircraft 
at many non-airline shops, or that the 
nearest suitable 11011-airline shop yvas too 
far awav for convenience. 

Independent shop operators point out 
that airline shops have been able to woo 
general aviation customers away with 
expanded facilities having their origin 
directly or indirectly in subsidy from the 
government. 

Congressional Interest 

Five congressmen filed comments 
urging adoption of the policy and sev- 
eral others asked Chairman Alan Boyd 
to keep them informed of developments 
in the proceeding. 

Several car rental firms affiliated yvith 
the Hertz and Avis systems filed com- 
ments sharply critical of Allegheny's en- 
try into the car rental field. All charged 
that Allegheny’s car rental service de- 
rived from subsidy and amounted to un- 
fair competition in a business already 
highly competitive. 

The subsidized airlines argue that 
diversification, far from diverting the en- 
ergies of management, is essential to 
securing good management. They feel 
diversification offers a broader economic 
base from yvhicli to drayv money to pay 
for top management. CAB has set $25.- 
000 as the highest chief executive sal- 
ary- that it will accept for subsidy dc- 

As far as subsidy control is concerned. 

transport activities are not included in 
the computation of the amount of sub- 
sidy to be paid. But svhen 11011-transport 
activities are profitable, the government 
stands to reclaim some subsidy. 

Cost allocation, the carriers say. is no 
cause for concern. Allegheny says three 
or four CAB auditors spend approxi- 
mately 1,500 man hours annually check- 
ing each local service carrier's books to 
make sure there is no misuse of govern- 
ment money. 

Finally, subsidized carriers say the 
proposed policy statement is illegal be- 
cause it amounts to an umvarranted as- 
sumption of power by the Board over 
matters that are not intended to come 
under the jurisdiction of the Federal 
Aviation Act. 
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The world's smallest satellite has been developed by Space 
Technology Laboratories. Its shape will be different from all 
other satellites before it. STL engineers and scientists have 

able characteristics in a space vehicle. There will be no need 
for batteries nor regulators in flight. The satellite will have 
no hot side, no cold side. It will require no attitude control 
devices. No matter how it tumbles in space it will always 
turn one side toward the sun to absorb energy, and three 
sides away from the sun to cool instrumentation and telem- 
etry equipment inside. It can perform isolated experiments 
in conjunction with other projects. Or it can be put into 
orbit by a small rocket to make studies of its own, up to five 
or more separate experiments on each mission it makes. 


STL is active on hardware projects such as this and as prime 
contractor for NASA's OGO and an entirely new series of 
classified spacecraft for Air Force - ARPA. We continue 
Systems Management for the Air Force's Atlas, Titan and 
Minuteman programs. These activities create immediate 
opportunities in: Space Physics. Radar Systems, Applied 
Mathematics, Space Communications, Antennas and Micro- 
waves, Analog Computers, Computer Design, Digital 
Computers, Guidance and Navigation, Electromechanical 
Devices, Engineering Mechanics, Propulsion Systems, 
Materials Research. For So. California or Cape Canaveral 
opportunities, please write Dr. R. C. Potter, Dept. A. One 
Space Park, Redondo Beach, California, or P. O. Box 4277, 
Patrick AFB, Florida. STL is an equal opportunity employer. 


@ 


SPACE 

a subsidia 


TECHNOLOGY LABORATORIES, INC. 

try of Thompson Ramo Wooldridge Inc. 


SHORTLINES 


► American Airlines' new emblem-a 
simplified grey-blue eagle design within 
an ellipse bordered by an orange circle 
—will begin appearing on ground equip- 
ment at Idlewild Airport this month 
and will eventually become standard 
throughout the airline, 

► California Aimiotivc Corp., of North 
Hollywood, has taken over controlling 
interest in Associated Air Transport of 
Miami. The airline will operate a fleet 
of Lockheed 749 and 1049G Constella- 
tions on passenger charter flights over 
Puerto Rico-Miami-Chicago and Bur- 
bank-San Francisco-Hawaii routes. As- 
sociated’s headquarters is being moved 
to Burbank. 

► Capitol Airways, a U. S. supplemental 
carrier, has purchased five Argosy 650 
turboprop air freighters from Whit- 
worth Closter Aircraft. Ltd, (AW May 
28. p. 41). and is operating them on 
U.S. Air Force Logair routes carrying 
outsized cargo. Capitol is also negotiat- 
ing for the purchase of two additional 
Argosies for possible use in commercial 
sen-ice. Terms of the sale were not dis- 
closed. 

► Federal Bureau of Investigation said 
recently it has investigated 1.868 false 
reports of bombs aboard commercial air- 
craft since passage of the anti-hoax law 
in 1956. FBI said it identified 460 sus- 
pects and prosecuted 94. of which 47 
were convicted and 17 went to jail for 
tenns of six months to a year. 

► Los Angeles Airways’ May traffic fig- 
ures show a 58% increase in passenger 
traffic over May, 1961. Los Angeles 
credits the increase to passenger ac- 
ceptance of its 28-seat Sikorsky S-61 
helicopters put into sen-ice last March. 

► Military Air Transport Service has 
awarded S36 million in contracts to six 
airlines for passenger and cargo sen-ices 
during Fiscal 1963. Of the total, S30.3 
million was awarded for U.S. Air Force 
Logair operations and S5.4 million for 
overseas airlift. Contract value in 
millions was: Riddle Airlines, S7.9: 
AAXICO Airlines, S7.3: Capitol Air- 
ways. 57. 1; Zantop Air Transport. S6.4: 
World Airways, $5.4: and Alaska Air- 
lines, $1.4. 

► United Air Lines says it flew 50,465 
passengers on June 29. which it claims 
is the first time in commercial aviation 
history that a carrier has topped 50,000. 
United said 8,731 passengers boarded at 
Chicago’s O’Hare Airport for a single- 
day record for that city. 


AIRLINE OBSERVER 

► Cancellation of three Avro 748 series 2 turboprop transports by BOAC for 
its subsidiary, Aden Ainvays, was made because the aircraft did not meet 
Aden specifications for operations at high altitude airports. Another factor, 
not made public, is that BOAC this year is taking a hard look at its balance 
sheet: the 748s would have cost about Sl.S million. Orders for the 748 now 
stand at 20 for civil operators and between 30 to 40 for the Royal Air Force 

► Positive control of terminal area traffic, a major recommendation of the 
Project Beacon report on ATC, will begin Nov. 1 5 in Atlanta on a trial basis. 
Predicted by Aviation Week (AW May 14, p. 50), this initial step toward 
segregating controlled from uncontrolled traffic at a major airport will be 
based on expanded use of radar and involve the airspace extending from sea 
level to 6,000 ft. Pilots of VFR aircraft entering the area arc to report their 
position over prescribed checkpoints for sequencing with IFR traffic. 

► Aeroflot's rugged An-2 biplanes show little indication of fading from the 
Russian air transportation scene despite Soviet assertions more than five years 
ago that they would "soon" be replaced by modern, short-haul craft. Three 
new Aeroflot routes originating at Bryansk, a large provincial capital south- 
west of Moscow, have been designated for sen-ice by the 12-placc An-2s. 

► Trans World Airlines is revamping its sales organization through the crea- 
tion of a new marketing division, which will replace the sales division and 
embrace all sales activities from the general sales office to the district level, 
and incorporate all scheduling and market-research activities. Thomas B. 
McFadden, former National Broadcasting Co. vice president, has been 
elected vice president-marketing to head the new division. Title of vice 
president and general sales manager, held by L. P. Marechal, has been dis- 
continued. Mareclial will continue as a vice president of TWA. 

► Israel is extending civil air routes throughout Africa. Bilateral air transport 
agreements have been signed with seven of the 1 1 nations comprising Air 
Afriquc: Ivors Coast, Senegal. Camcroun. Niger, Central African Republic 
and Brazzaville Congo. Meanwhile, Aeroflot has inaugurated its new route 
from Moscow to Bamako via Rabat and Conakry (AW June 25, p. 36). 

► Chicago's Midway Airport, for years the world's busiest airport, last week 
lost its last scheduled airline flight. United Air Lines transferred its one 
remaining flight to O'Hare International Airport, leaving only private air- 
craft operations at Midway, which, on its busiest day in 1959, handled a 
takeoff or landing every 51 sec. 

► Proposed reorganization of the Air Transport Assn, is now under study by 
its airline members. The plan, which calls for elimination of all conferences 
except the Air Traffic Conference, was presented to the board of directors 
at its last meeting, but it was felt then that all ATA members should have 
an opportunity to comment on it. Next regular board meeting is scheduled 
for December, but it is expected that a special meeting will be held in 
October, after all airline comments have been received, to vote on the pro- 
posed reorganization. Purpose of the plan is to permit the ATA staff to act 
in policy-making matters rather than serve the industry- simply as a secre- 
tariat as it has in the past. Meanwhile, the directors arc expected to approve 
a substantial advertising budget for ATA. 

► U.S. trunkline traffic showed a 12.2% improvement during the first six 
months of 1962, compared with the same period last year. Coach traffic 
accounted for 62.9% of all traffic during the first half of the year, compared 
with 53% in the corresponding period last year. Traffic increase slowed in 
June, when it rose only 4% following regular monthly gains of about 11% 
since the first of the year. June load factor of 58.7%, although 2% below 
that of June, 1961, is the highest registered so far this year. Flight engineers 
strike against Eastern Air Lines had a definite effect on revenue passenger 
mile growth in June. Two of Eastern's chief competitors. National and 
Delta, w-ere principal beneficiaries of the strike, with traffic gains of 35% 
and 26% respectively in June. Third competitor, Northeast, showed a decline 
in revenue passenger miles for June. 
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PROFIT ON THE SHORT SECTORS 

with 


The BAC One-Eleven 

will give better than the best 
Viscount short haul economics 
and do it with quicker 
turn-round and a 
cruise speed of 540 mph 


LOW BREAK EVEN NEEDS 
FIRST, MIXED OR TOURIST LAYOUTS 

50 st. m. 

60% 

•100 „ 

56% 

150 „ 

53% 

200 „ 

51% 

300 „ 

49% 

400 „ 

47% 

500 „ 

46% 

600 „ 

45% 


Profit on 150st. 
mile sectors 
with only 30 First class 
passengers or 
40 tourist passengers 
81.00 per aircraft mile- 
direct costs 
at300st. miles 



TWO ROLLS-ROYCE SPEY TURBOFAN ENGINES 

BRITISH AIRCRAFT CORPORATION 

ONE HUNDRED PALL MALL LONDON SW1 ENSLAND 
USA: BRITISH AIRCRAFT CORPORATION (USA) INC., 

399 JEFFERSON DAVIS HIGHWAY, ARLINGTON 9, VIRGINIA 










NEW! ROUND DISPLAY SCREENS ADD NEW 


NEW COMBINATIONS ... NEW PANEL BEAUTY ... NEW CODE-ABILITY 



Now you can have either or both round and rectangular lighted pushbutton 
switch assemblies and indicators on build-your-own panels. You can de- 
sign uniform control panels with impressive eye-appealing color signals 
and superimposed legends, thus saving panel space and increasing signal 
effectiveness with "shape-coding." 

Under each display screen are four lamps, each lamp with separate 
termination. And you have a choice of two methods of color coding— trans- 
lucent color screens, available in many colors, or translucent white screens 
with colorfilters over the lamps which permit four different colors through 
the same screen. This provides a wide selection of lighted color display of 
circuit control. The new round forms match the rectangular in size, tactile 
“feel,” screen colors and light output. 

WHAT'S BACK OF THE PANEL COUNTS, TOO-Operator-indicator mod- 
ules are available with momentary or alternate (push on-push off) action, and 




VERSATILITY TO LIGHTED PUSHBUTTON SWITCH PANELS 


...THOUSANDS OF MODULAR OPTIONS! 


with or without magnetic detent coil. Twenty different switch units present 
a wide choice of circuitry and power capabilities. 

Display screens, guard rings and barriers, operator-indicators, and switch 
units assemble together quickly and without tools. There are thousands of 
possible combinations of modules. Only a few are illustrated above. 

The MICRO SWITCH ' Series 2” system provides pleasing appearance, 
human-factored functional control, and reliable precision switching of cir- 
cuits. And low cost assembly, without tools. 

In MICRO SWITCH branch offices in all principal cities are application 
engineers ready to assist you in selection of specific assemblies for your 
requirements. Or send for Data Sheet 199 and Catalog 67. 


H 


MICRO SWITCH 


NETWEIL INTERNATION. 






Radar, Infrared Studied for Rendezvous 


By Barry Miller 

Los Angeles— Growing number of avi- 
onics companies are investigating 
and/or developing sensors, particularly 
radar and infrared/optical techniques, 
for use by space vehicles in rendez- 
vousing both with friendly and alien 
vehicles in space. 

These efforts partially arc in antici- 
pation of government funded rendez- 
vous sensor studies and the need for 
flight hardware for both civilian and 
military space vehicles. With the Na- 
tional Aeronautics and Space Admin- 
istration’s decision to use lunar rendez- 
vous techniques to speed the Apollo 
lunar program, substantial rendezvous 
radar development may be expected 
from industry. 

Westinghousc currently is developing 
a rendezvous radar system (AW Apr. 
23, p. 28) to be delivered to NASA early 
next year for use in the Gemini pro- 

In addition, the need for reli- 
able, high-performance second-genera- 
tion sensors for military vehicles in pro- 
grams like the Satellite Inspector, or 
Saint (621A) program, and possible un- 
manned and manned follow-ons, prob- 
ably will stimulate further interest in 


this field. In USAF Space Systems Di- 
vision's recent short-lived manned Saint 
program (AW June 4, p. 34; June 25. 
p. 23) two studies, for which Hughes 
Aircraft and Raytheon were picked as 
potential contractors, were to have been 
devoted exclusively to sensors/guidance. 

Even without formal Air Force back- 
ing. a number of traditional airborne 
radar manufacturers are running rendez- 
vous sensor efforts, some in conjunction 
with unfunded space studies conducted 
by major spaceframe manufacturers. 
Hughes, for example, has been working 
with Martin-Marietta and Boeing, as- 
sisting the latter with its Project STEDI 
anti-satellite weapon svstem studies 
(AW June 25, p. 26). 

Sensors such as radar may be required 
in rendezvous missions to search for and 
acquire targets, supply range and range 
rate information during transfer of one 
space vehicle from its parking orbit into 
tire orbit of its target thereby correcting 
its inertial guidance system and to sup- 
ply closing guidance inputs. 

In recent months, Air Force has 
shown new interest in developing ren- 
dezvous sensors through several impend- 
ing programs. These projected pro- 
grams in turn have aroused attention 
among avionic equipment manufactur- 


ers and probably will lead to further 
rendezvous sensor efforts in industry'. 
The programs include: 

• Distance Measuring Systems— Air 
Force Special Weapons Center. Kirt- 
land AFB, N.M., asked for qualified 
sources late last month for the manufac- 
ture of distance measuring systems 
capable of determining slant ranges be- 
tween moveable platforms to an accu- 
racy' of J of \%. Systems, including 
guidance computer for both a master 
and slave stations, arc sought. Master 
station equipment is not to exceed 
1,500 lb. and 50 cu. ft. volume; slave 
station equipment is to be held below 
100 lb. and 10 cu. ft. 

• Target Seeker-Competition to select 
two or three contractors to conduct 
studies of a target seeker that might be 
developed within five years to aid USAF 
Inspector satellites pinpoint alien satel- 
lite targets was held this spring by Space 
Systems Division (AW Apr. 23. p. 99). 
Eighteen proposals representing many 
companies active in rendezvous sensors 
were submitted. The 18 are believed to 
include Westinghousc and Emerson 
Electric, which supply the long and 
closing range radars for USAF’s current 
621A vehicles, Raytheon, Sperry Rand, 
Hughes Aircraft, Space Technology' La- 
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boratories. Airborne Instruments Labo- 
ratory, General Electric, General Preci- 
sion, Sanders Associates, Radio Corp. of 
America and General Dynamics. Appar- 
ently, funds intended for this program 
were reassigned elsewhere, and program 
objectives are now being revamped to 
allow it to continue with money from 
another project. 

• Rendezvous sensors— Proposals for a 
14-month research and development ef- 
fort running the gamut of infrared, RF 
and optical techniques were requested 
by Aeronautical Systems Division this 
spring (AW Apr. 23, p. 99), requests 
were canceled and re-issued recently. In- 
dustry proposals are now due late this 
month. 

The nature and magnitude of difficul- 
ties associated with sensor requirements 
for rendezvous vary markedly depending 
on whether the rendezvous is coopera- 
tive, in which case the chaser and tar- 
get vehicles jointly try to effect rendez- 
vous, or non-cooperative. In the latter 
case, the target vehicle may not only 
not aid in rendezvousing, but may at- 
tempt to evade rendezvous and jam or 
confuse chase vehicle sensors. If one or 
both vehicles are manned, the complex- 
ity of the sensor problem changes again. 

Reliability and high-performance, par- 
ticularly long-term stability and close 
accuracies through periods of unat- 
tended operation arc expected to be top 
considerations in selecting electromag- 
netic sensors for rendezvous systems. 
Familiar avionic demands for small size, 
light weight and low-power require- 
ments also will be important but not 
necessarily primary objectives, at least 
in the anticipated large size manned 
military space vehicles. 

Friendly Rendezvous 

If rendezvous is friendly, radio fre- 
quency beacons or transponders can be 
carried on target vehicles, thereby lower- 
ing RF power requirements, hence the 
size, weight and complexity of the RF 
equipment on the chase vehicle, or 
boosting system performance or a com- 
bination of these. A target vehicle also 
can remain passive, but be cooperative 
by being fitted with a cluster of comer 
reflectors. Search, detection and iden- 
tification and tracking lock-on may all 
be more simple in the cooperative than 
in the non-cooperative cases. 

Typical types of tracking data re- 
quired for guidance and control in a 
cooperative mission that may be sensed 
directly or derived from sensed data, 
as indicated in Hughes Aircraft rendez- 
vous studies, include: 

• Range data from a maximum of 1 50 
mi. to closure and docking with 1 % de- 
sired accuracy’; 2 to 3% tolerable with 
still more leniency possible in the dock- 
ing phase. Military requirements may 
require tighter accuracies. 

• Range rate from a maximum of 400 


Sensor Combinations Requiring Development 

For Cooperative Rendezvous 







Angle Range 

Angle Range 

Availability 

Pulsed radar 

X 

X 




IR angle tracker (auto.) 
Stadiamelric range (auto.) . 

X 


X 

X 

1962-1963 

Range only radar 

IR angle tracker (auto.) 
Stadiamelric range (auto.) . 

X 

X 

X 

X 

1962-1963 

IR angle tracker (auto.) ... 
Optical intensity ranging . 

X 

X 

X 

X 

1963-1965 

IR angle tracker (auto.) ... 
Optical intensity ranging 

X 


X 









R-optical maser radar 





tracker (auto.) — IR for 
angle & optical radar for 






Stadiamelric range (auto.). . 

X 

X 

X 

X 

1965-1968 

Sensors Available For Coope 

ative Rendezvous 



Terminal 

Docking 



Angle 

Range 

Angle Range 

Pulsed radar 

Visible manual techniques 


X 

X 

X 

X 

Pulsed radar 


X 

X 



IR angle tracker — automatic 


X 


X 


Stadiamelric range — manual 





Range only radar 


X 

X 

X 








Range only radar 

IR angle tracker— automatic 


X 

X 

X 


Stadiamelric range — manual 





r i i i 






Television manual 




X 

Itunyu only ,„dtii 





IR angle tracker — automatic 
Television — manual 

X 


X 

X 


SENSOR COMBINATIONS indicated at top may become available at time indicated for 
rendezvous missions where target vehicles have beacons. Bottom chart shows six sensor 
combinations available for cooperative rendezvous with beacon-equipped vehicle. 

fps. down to i fps. required and 0.1 fps. For effective rendezvous, a mix of 
desired. Per cent accuracies are the sensors, not simply radar alone, prob- 
same as for range. ably will be required. In non-coopera- 

• Angle data requirements arc nominal, tive situations (arising from the need to 
angle rates with errors not exceeding 4 inspect and possibly disable alien space 
milliradian/sec., with 0.1 mr/sec. de- vehicles, to clear space debris and to 
sired. rendezvous with a friendly vehicle that 
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^0 



J0* 



Motion • High Vacuum • Temperature • 
Radiation • Known conditions of space 
flight are faithfully reproduced through ex- 
perienced analysis, design, manufacture, and construction of 
aerospace simulator facilities. CompuDyne is one of very few 
companies qualified to assume complete responsibility at 
every stage. Depend on the capabilities of CompuDyne. 
CompuDyne Corporation, Hatboro, Pa. 


CompuDyne Corporation: computer-operated 
automatic control systems and related electronic, hydraulic, and mechan- 
ical instrumentation for the aerospace and industrial process fields. 


is unable to aid in rendezvous), the mix 
as well as sensor redundancy becomes 
especially important. Where the target 
uses electromagnetic countermeasures 
against the chase vehicle, duplicate sen- 
sor techniques may be essential. The 
chase vehicle may also need passive 
techniques to sense nuclear or RF radi- 
ations from the non-cooperative target. 

In reviewing sensor requirements for 
cooperative rendezvous. Hughes prefers, 
among other types of RF sensors, or- 
dinary, non-coherent pulsed radar with 
a transponder for terminal guidance to 
obtain range, range rate, angles and 
angle rates down to the final 100 ft. 
from docking (a preference not shared 
unanimously among avionics companies 
studying rendezvous). The radar might 
be supplemented by an optical device 
for the last 100 ft. 

FM/CW radar. Hughes points out, 
is normally limited in maximum range 
capability and, the company maintains, 
is of questionable value at short ranges 
near docking closure, although less so 
than a pulsed radar system. In general, 
Hughes regards RF sensors as being 
suitable for terminal guidance, but lim- 
ited in minimum range performance 
and unattractive for docking. 

Infrared/optical sensors, Hughes en- 
gineers point out, are well adapted to 
angle tracking at ranges where suitable 
signal levels are available. A cooperative 
infrared source stepped in intensity can 
be employed effectively at rendezvous 
ranges. Angle and angle rates are avail- 
able at higher accuracies and with 
lighter equipment than necessary for 
RF sensors. In addition, in cooperative 
missions where a beacon is employed on 
the target for more accurate tracking, its 
source intensity can be stepped down as 
the range shortens thereby keeping a 
useful source intensity even at docking 

The principal shortcoming of an op- 
tical system, difficulty in obtaining 
range, may have several solutions. A 
calibrated source on the target vehicle 
and a separately calibrated receiver on 
the chaser may permit intensity ranging 
to useful accuracies. Hughes says. In- 
tensity rate measurements would pro- 
vide range rate. 

Optical maser radar techniques (AW 
Feb. 27. 1961. p. 61) under intensive 
development at Hughes and elsewhere 
offer the possibility of providing highly- 
collimatcd range-only and range-rate 
measurements at longer ranges and per- 
haps with resolution superior to that of 
RF systems. With passive infrared 
angle tracking, coherent optical radar 
offers an eventual possibility of realizing 
a single integrated optical system. Such 
a rendezvous sensor system, Hughes es- 
timates, might be available between 
1965 and 1968. 

For docking, manual visible devices 
and stadiametric optical devices could 


AVIATION WEEK and SPACE TECHNOLOGY, July 16, 1962 



offer immediate cooperative capability. 

Both optical and RF techniques and 
combinations of them arc under study 
for non-cooperative missions. An RF 
approach to this would involve a non- 
coherent pulsed system from a maxi- 
mum range of 50 mi. down to 100 ft.. 
and an FM/CW system from that 
point, according to Hughes. A system 
of this type could be operational in 
1964. As an optical approach to non- 
cooperative rendezvous, Hughes sug- 
gests a combined infrared optical maser 
radar system in which IR will handle 
target acquisition and angle tracking 
ancf the optical radar would supply 
range data. At ranges shorter than 500 
ft., an FM/CW radar would again be 
necessary. 

Optical Detection 

Because of large possible power sav- 
ings, passive optical detection is advan- 
tageous for search and acquisition of 
enemy targets to save the power that 
otherwise would be necessary in actively 
searching large volumes of space. 

Passive devices could sense energy 
emitted by or reflected from non-co- 
operative targets. Sources of this energy 
include solar radiation reflected from 
the target, thennal emission from the 
skin of the vehicle and perhaps radia- 
tion from vehicle rockets in the event 
hot gas attitude control and maneuver- 
ing rockets arc employed for evasive 

Under certain conditions, reflected 
solar radiation can offer an advantageous 
technique for detecting alien satellites 
because it can be more intense than 
thermal emission and makes possible 


the use of detectors, like image orthi- 
cons and photomultipliers, which are 
more sensitive at shorter wavelengths 
(visible and ultraviolet) than at infrared. 
Thennal radiation is a more reliable 
source of radiation sensing, however, 
since the target vehicle may be invisible 
at certain sun aspects, or may be made 
invisible if its surface has low reflectiv- 
ity. In addition, Hughes points out. 
the defense sensor system would be 
blind to low-flying, potentially danger- 
ous foreign satellites which would stay 
in the earth's shadow during much of 


Radar Studies 

Raytheon’s Missile and Space Divi- 
sion has been studying radar systems 
for orbital rendezvous for some time, 
part of its studies under Marshall Space 
Flight Center's Orbital Launch Opera- 
tions program (AW Mar. 19, p. 7S). 
For the cooperative rendezvous case, it 
suggests a sensitive microwave FM/ 
CW radar transponder which, it says, 
would provide accurate velocity and 
range data even at close range and low 
velocity. At X-band. an accuracy of 
0.05 ft. /sec. is possible by counting 
Doppler cycles for a second. Range 
can be measured to a fraction of one 
ft. with a ranging technique of measur- 
ing phase of two or three modulating 
frequencies in a fine/coarse system. 

Tlie transponder, designed around a 
single microwave tube plus other avail- 
able components, is smaller and lighter 
than a pulsed transponder of the same 
Sensitivity, more reliable than a pulsed 
microwave transponder because it con- 
sists primarily of passive components 


Do you 

need a simple, 
economical* 
positioning 
system ? 

*with both low cost and 



Both our high-speed and moderate- 
speed remote positioning systems 
have been selected by leading manu- 
facturers for use on a wide range of 
airborne and ground-support appli- 
cations. They have been used for 
control of cowl flaps, trim tabs, 
valves, nose wheels, antennas, throt- 
tles, and many similar applications. 

These direct current servo sys- 
tems give normal positioning accu- 
racies of 1%. Higher accuracies are 
available if required. Unique circuit- 
ry is incorporated to provide fast, 
precise response without hunting. 
For more details, write for a copy of 
our Positioning Systems Catalog or 
contact the Barber-Colman engi- 
neering sales office nearest you: 
Baltimore, Boston, Dayton, Fort 
Worth, Los Angeles, Montreal, New 
York, Rockford, San Diego, Seattle, 
Winter Park, Fla. 
Barber-Colman Company 
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Who just bought 75 Bendix Solid State ATC Transponder 
Systems for installation in its flight inspection aircraft? 


The FAA. 


Why? They didn't tell us exactly. But 
we've a hunch the following reasons 
may have had something to do with it. 

For sure, they wanted reliability. The 
transponder is fully transistorized except 
for the transmitting tube. That’s impor- 
tant. 

Weight may have been a factor. The 
transponder itself— packaged in a short 
'A ATR case— weighs just 15 pounds. 
The antenna and control panel come to 
less than 2 pounds total. 

We know they wanted automatic alti- 
tude reporting. We took our new TPR- 


61 ATC Transponder and plugged in 
one additional circuit board. You can do 
the same when ground facilities are 
established. The system also provides 
space for including future airframe 
identification circuitry. 

The TPR-61 Transponder has a built- 
in, self-testing circuit, too. Push a 
button to find out whether the unit is 
operating properly. Wonderful for put- 
ting the pilot’s mind at ease. And as a 
maintenance aid. 

Three more things: The transponder 
unit is capable of generating 4,096 


selectable reply codes. It permits com- 
patible operation with both the FAA 3- 
pulse and ICAO 2-pulse side lobe sup- 
pression systems. It draws only 55 
watts of primary power. 

For more information, write Avionic 
Products, Bendix Radio Division, Balti- 
more 4, Md.; 10500 Magnolia Blvd., N. 
Hollywood, Cal.; 2626 W. Mockingbird 
Lane, Dallas, Tex. Export Sales & Serv- 
ice: Bendix International, 205 E. 42nd 
Street, New York 17. Canada: Comput- 
ing Devices of Canada, Ltd., P. 0. Sox 
508, Ottawa. 


Bendix Radio Division 




Townsend Company 
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and solid-state circuits working at low 
peak-power levels, the company cx- 

Ravtlieon proposes a K,.-band radar 
(15.25 to 14.25 kmc.) with an antenna 
configuration such that it docs not look 
through any possible rocket flame which 
would tend to produce high electron 
densities through ionization and cause 

rate errors, particularly at lower frequen- 
cies. To cause the same errors at K,- 
band as at U14F (400 me.), electron 
density would have to be three orders 
of magnitude higher. Electron densi- 
ties due to rocket flame ionization will 
van- by orders of magnitude over dif- 
ferent portions of the flame, making 
radar performance dependent on vehi- 
cle configuration linc-of-sight to the 
target, fuel and motor size. 

The proposed K,-band system, shown 
in accompanying block diagram, would 
use a 1-watt. 13.5 kmc. microwave oscil- 
lator, possible a stabilotron oscillator, a 
ferrite phase shifter driven by modulat- 
ing frequencies of 2 me., 40 kc. and 400 
cps., corresponding respectively to maxi- 
mum ranges of about 0.04 mi., 1 nri. 
and 100 mi. Maximum required phase 
shift, Raytheon says, is roughly { radian, 
giving a modulation index of 5 at each 
modulation frequency. 

Frequency-modulated radiation re- 
ceived at the antenna of the transpon- 
der on the target vehicle will be mixed 
with the output of a local oscillator, 
stabilized sufficiently to ensure that the 
resulting carrier frequency is centered 
in a wide bandwidth IF amplifier. The 
2-mc. sideband is extracted in a dis- 
criminator, multiplied up to 24 me., 
mixed with the 30 me. signal frequency 
(containing Doppler shifted carrier and 
sidebands) to produce a 54 me. signal. 
This signal in turn is mixed with the 
local oscillator output resulting in a 
carrier frequency 24 me. (not counting 
the Doppler shift) higher than the fre- 
quency received by the transponder. 

The additional' 24 me. represents a 
signal received from the radar trans- 
mitter (since it was derived from one 
sideband) so it is possible to make 
transponder output coherent. Gains of 
120 db. are possible through the trans- 
ponder with a common antenna svs- 
tem, Raytheon says. 

Signals returned to the radar bv the 
transponder are mixed with CW trans- 
mitter carrier energy, producing a 24- 

Thc maximum Doppler shift is ap- 
proximately 20 kc., so for good signal to 
noise ratio for accurate data processing, 
the pre-detector bandwidth is held be- 
low 10 kc. A frequence tracker acts 
as filter. 

The tracker, with a variable frequency 
oscillator and fixed multiple response 
filters, tracks the sidebands to obtain 
good signal to noise ratio. The output 
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of the center filter is heterodyned with 
the 24-mc. reference frequency to pro- 
duce a Doppler frequency measured by 
counting cycles over a given period for 
velocity to an accuracy of about 0.05 
ft./sec! for a one-second smoothing 

Modulation sidebands plus carrier 
are routed to the discriminator, ranging 
frequency sidebands are removed and 
phase compared with original modula- 
tion frequencies. 

System Reliability 

To increase system reliability for a 
cooperative system, in which the micro- 
wave tube in’ the transponder may have 
the shortest lifetime among avionic 
components, Raytheon re-examined 
non-cohcrcnt pulse, pulse Doppler and 
FM/CW radars of the same frequency, 
total antenna aperture and receiver 
noise figure to determine whether the 
transponder could be eliminated. For 
this case, it again selected FM/CW ra- 
dar as an optimum system because of 
the paucity of low-reliability parts, gen- 
eral range and range rate capability and 
relative size, weight and power advan- 

emoval of the transponder requires 
a substantial increase in radar sensitivity 
to make the system feasible even at 
ranges of about 20 mi. System sensitiv- 
ity is most effectively improved with a 
comer reflector cluster on the target (a 
cluster occupying a volume of a 2 ft. 
dia. sphere offers 40 sq. meter echoing 
area, thus boosting sensitivity by 1 6 db.) 
This may also solve problem of glint 
effect at short ranges. 

Other methods of improving system 
sensitivity, a number of which may be 
employed, include a small increase in 
transmitter power or the use of a low- 
noise parametric amplifier to lower re- 
ceiver noise figure, and the use of a 
multiple filter acquisition scheme to re- 
duce active power requirements. 

At short ranges, glint may cause 
problems: range accuracy at longer 
ranges may be insufficient because of 
low signal to noise ratio. Consequently, 
Raytheon recommends a transponder 
over the corner reflector, suggesting the 
possibility of using a combination with 
the reflector as a backup if the radar 
can work with or without a trans- 
ponder. 

The radar /transponder system (with- 
out corner reflector) would weigh 345 
lb.— the transponder 85, and the radar 
26. Radar would consume 32 watts, 
transmit t watt, have a mean-time- 
before-failurc (MTBF) of 2.200 hr., an 
antenna gain of 27 db. (for an 8-in. 
dish) and a signal to noise figure at 200 
mi. of 19 db. per kilocycle bandwidth. 
Transponder would have an output 
power of 0.1 watt, consume 20 watts, 
and have MTBF of 2,600 hr. 

Rendezvous radar designed for the 


combination transponder or corner re- 
flector system weighs 34 lb., requires 
150 watts, transmits 5 watts, has a 
MTBF of 2,000 hr. and assumes re- 
ceiver noise figure of 7.5 db. 

For the non-cooperative situation, 
Raytheon calculates that a 13 db. in- 
crease in performance will be necessary 
for the radar designed with dual trans- 
ponder-corner reflector capability. This 
assumes the target has an echoing area 

The increased performance may be 
obtained by substituting a parametric 
amplifier in the receiver for a 4! db. 
improvement in receiver sensitivity, an 
amplitron in place of the 5-watt kly- 
stron for a sufficient increase in tube 
efficiency to increase transmitter power 
bv 84 db. 

' If the klystron is followed by an am- 
plitron, according to Raytheon, both 
can be used for a short time during ac- 
quisition and early tracking phases. As 
rendezvousing vehicles approach one 
another, the amplitron supply can be 
switched off and radar operated at low 
power during longer docking or station 
keeping phase. This could save power 
and simplify cooling and receiving dy- 
namic range problems, the company 

Equipment Available 

Among specific rendezvous radar 
equipment now available, in develop- 
ment or being proposed, are the follow- 

• Space Technology Laboratories— An 
X-band all solid-state radar 'transponder 
system developed to the feasibility dem- 
onstration stage recently was tested over 
a 47.000 ft. range between Redondo 
Beach and Palos Verdes. Calif., by 
Space Technology Laboratories. The 
radar measured range with a 126 ft. 
error, an error 10 times what it might 
otherwise be because of multipath. The 
radar transmits energy, generated by 
solid-state techniques rather than an 
oscillating tube, at 9,700 me.; its trans- 
ponder responds at 10,350 me. 

The radar carrier signal is generated 
by a 45 me. crystal controlled oscillator, 
then multiplied to 108 me., where it is 
transistor-power amplified. It then 
passes through a series of parametric 
multipliers, biased varactor diodes which 
serve as harmonic generators. In this 
fashion the carrier signal is multiplied 
up to X-band. 

Peak RF power output is 60 milli- 
watts (about 6 watts are available at in- 
put to the multipliers), a figure that 
may be pushed to 5 watt at X-band, 
or 2.5 watts at S-band, assuming con- 
tinued use of solid-state components 
throughout. Addition of parametric am- 
plifiers could halve the 10 db. receiver 
noise figure. 

As an X-band beacon tracker com- 
posite interferometer configuration, the 
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radar is expected to make coarse range 
measurement to ±0.04%, ±10 meters 
and fine range (below 10 kilometers) 
to ±0.05%, ±1.6 meters. In this con- 
figuration, STL says, it will range to 
1.800 kilometers, measure closing ve- 
locity to 800 meters/sec. with an accu- 
racy of ±0.06 mcters/sec. Angular 
coverage at 1,800 km. is ±5 deg., at 200 
km. is 15 deg. with angle tracking ac- 
curacy of ±4 millirad. or better and an- 
gular rate accuracy of ±0.3 millirad./ 
sec. or better. MTBF for the radar, ac- 
cording to the company, is in excess of 
1,000 hr. (based on parts count, exist- 
ing parts failure rates, a space degrada- 
tion factor and operating time in space). 

The radar employs a phase stable 
receiver using an injected reference sig- 
nal technique developed by STL to sup- 
ply range accuracy and calibration stabil- 
ity necessary for space guidance. Re- 
ceiver sensitivity is —125 dbm. 

The system deliberately has not been 
optimized for minimum size and 
weight, but was designed with sufficient 
intended flexibility to meet a number 
of mission or packaging requirements. 
By weighing breadboard components. 
STL estimates, that the radar with its 
cabling will weigh about 40 lb., its an- 
tenna another 10 lb., the transponder 
and its antenna about 50 lb. 

STL also has completed conceptual 
design of a skin tracking radar using 
techniques similar to those employed in 
its cooperative system. 

The cooperative system is designed to 
be compatible with any type of angle 
tracking. 

• Emerson Electric Mfg. Co.— An inte- 
grated radar and target transponder sys- 
tem suitable for rendezvous between a 
manned satellite and an unmanned tar- 
get vehicle has been proposed and is 


available from Emerson Electric Mfg. 
Co. The system employs a modified 
version of the company's fire control 
MD-7 radar, being manufactured for 
the General Dynamics B-58 and the 
Boeing B-52H. 

This radar will provide search, auto- 
matic target acquisition and track capa- 
bility' to a maximum range of 410 naut. 
mi. It can supply continuous, automatic 
range and angle tracking to minimum 
ranges of less than 100 ft. Provisions 
are made for the display of range and 
range rate, or these parameters and angle 
rate are available as analog outputs. 

Operating at K„ band, the system will 
interrogate a target vehicle at 16.3 kmc. 
and its transponder will respond at 
16.33 kmc. The radar weight including 
antenna and radome with reductions 
expected from further modifications is 
expected to be 61 lb., another 40 lb. 
for the transponder. Volume of the ra- 
dar is 1.290 cu. in., 1,150 for the trans- 
ponder, not including the antennas. 

General features of the system in- 
clude 1.6 watts max. average RF power 
(for search), 0.4 watt for track; 200 pul- 
ses per sec. (pps.) pulse repetition rate 
for track, and 800 pps. for search; 40 by 
50 deg. search coverage; 2 kilowatts 
peak RF pulse power; 2 sec. radar ac- 
quisition time; 1.5 deg./sec. angle track- 
ing rate; 2,000 min./scc. range tracking 
rate with 3 mil system accuracy. 

The Emerson rendezvous radar sys- 
tem comprises a manned vehicle siib- 
system-a steerable antenna with ra- 

and a control display unit. The micro- 
wave receiver package of the radar re- 
ceiver is the same as the transponder 
carried, along with a fixed antenna, by 
the target vehicle. 

The transmitter-receiver package. 


shown in accompanying photograph, is 
cylindrical in shape. The transmitter 
consists of a line-type modulator using 
a hydrogen thyratron, a high-voltage 
power supply and a magnetron which 
generates the 2 kilowatt RF signal. A 
ferrite isolator isolates the magnetron 
from the effects of varying load im- 
pedances. The receiver employs a klys- 
tron local oscillator, short slot direc- 
tional coupler and a low-noise input 
circuit for the IF preamplifier. 

A tracking control servo which gen- 
erates antenna search patterns and posi- 
tions the antenna and circuits for 
extracting range and angle tracking in- 
formation from received signals arc also 
housed in the same package. 

• Airborne Instruments Laboratory— A 
lightweight, pulsed radar/transponder 
system that can supply range informa- 
tion from 1,000 mi. down to 100 ft. 
with an accuracy of 0.05% or ±5 ft., 
range rate from 1 ft./scc. to 2,000 ft./ 
sec. with 0.1% or ±1 ft./sec. accuracy, 
plus angle and altimetry data has been 
proposed as one technique for use in 
rendezvousing with the Apollo lunar 
landing module by Airborne Instru- 
ments Laboratory. This K„ band sys- 
tem can cover 45 deg. angle of vision 
Hath ± one mil accuracy, supply angle 
rate information to 114 deg. sec. with 
an accuracy of 0.1 mil/sec. The radar 
itself, including antenna, will weigh 25 
lb., while the beacon will weigh 5 lb. 
Power consumption will be 30 watts for 
low pulse repetition frequencies, 35 for 
high. Antenna will be 36-in. parabolic 
reflector with a gain in excess of 40 db. 
and a 3 db, beamwidth of 1.5 deg. 
Other characteristics include low pulse- 
repetition frequency' (prf.) pulse width 
of one microsec., high prf. pnlsc width 
of 0.1 microsec., prf. step variable from 
40 to 1,300 pps., power level of 2 kilo- 
watts, —95 dbm. minimum discernible 
signal for 1-mc. video bandwidth. 

• Westinghouse Electric— An L-band, 
pulsed radar/transponder capable of 
measuring range to an accuracy of one 
per cent at ranges of 60 mi. and ±20 
ft. at short distances is being developed 
by Westinghouse Air Ann Division, 
Baltimore, Md. The system is designed 
to give both unmanned and manned 
chaser vehicles acquisition, tracking and 
guidance infonnation. The system is 
said to be capable of acquiring a target 
and tracking it in range and range rate 
over a 90 deg. solid angle. 

Series of one microsecond interrogat- 
ing pulses at a frequency of 250 pps, 
trigger the transponder on the satellite 
and its nine microsecond signal, offset 
from radar transmitter frequency, is 
picked up at the chase. The leading edge 
of the pulse is used for measuring range 
(range rate bv differentiation), the re- 
mainder for azimuth, then elevation 
angle. Angle measurement is made by 
interferometry techniques. 
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Howto get oioximom performance from V/STDl aircraft? 

The Ryan V/STOL engineering team has the answer. With three million 
engineering manhours devoted to four vertical take-off research projects, 

Ryan is the world's most experienced and knowledgeable specialist in 
high speed V/STOL aircraft. 

Newest and most advanced of these projects is the U.S. Army's VZ-11 
research aircraft now being designed and built by Ryan. Powered by 
General Electric's lift-fan propulsion system, it will be capable of vertical 
take-off, yet cruise in normal flight at more than 500 mph. The VZ-11 
concept provides maximum jet thrust augmentation for take-off (engine 
thrust is multiplied 3 to 1 for vertical flight ). 

In many space age areas, flexible, fast-moving Ryan is making signifi- 
cant contributions. Ryan is the world's largest designer and producer of 
Doppler navigation systems and jet target drones. Among other Ryan 
activities are Flex Wing applications, electronics systems for lunar land- 
ings, and structures for space vehicles. 

At Ryan Aerospace and Ryan Electronics, technical and managementcapa- 
bilities are designed to assure compliance with the most stringent standards. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 


RYA N 

AEROSPACE 



BEECH MODEL 23 MUSKETEER shows typical company design lines. Four-place aircraft cruises 3t 135 mph. at 7,000 ft. on 75% power. 

Aviation Week Pilot Report: 


Musketeer Blends Simplicity, Versatility 


By William S. Reed 

Wichita, Kan.— Preview flights in the 
Musketeer. Beech Aircraft Corp.’s con- 
tender for a share of the low-price, four- 
place lightplane market dominated by 
the Piper Cherokee and Cessna 172, 
indicate the aircraft is easy to handle 
with performance and range enough for 
a wide variety of business, training and 
pleasure fir ing uses. 

Principal features of the Model 23 
Musketeer, which Beech will release to 
dealers next fall, are: 

• l.arge, four-place cabin 7. S3 ft. long 
by 3.5 ft. wide. The Musketeer has in 
addition 19.5 cu. ft. of baggage space 
aft of the rear seat with an external 

• Rugged, fixed tricycle lauding gear 
with rubber disk shock absorbers and 
individual hydraulic brakes. Tread of 
the main gear is 11.66 ft. and wheel 
base is 6.5 ft. 

• Cruising speed of 135 mph. at 7.000 
ft. using 75% power. At this power 
setting, the Musketeer has a range with 
reserves of 803 mi. 

• Price tag of 513,300 including all 
essential instrumentation, a complete 
radio installation and night lighting 
equipment (AW May 28, p. 1 1 5). 

The Musketeer represents a departure 
in Beech thinking in more than one 
respect. Designed from the start as a 
iow-price aircraft, the engineering effort 
has been aimed at producibility without 


sacrificing safety, durability or appear- 
ance. Project Engineer John I, Elliot 
says that the Musketeer parts list in- 
cludes only 1.000 items compared with 
over 3,000 for the Bonanza. Beech also 
has pioneered the use in light planes of 
bonded aluminum honeycomb con- 
struction in the wing panels forward 
of the main spar (AW Dec. 4. 1961. 
p. 94) which results in an extremely 
smooth skin 50 lb. lighter than conven- 

Other major innovations include a 
tricycle landing gear, the three com- 
ponents of which arc identical. Not 
only are the wheels interchangeable but 
so are the struts, fairings and shock ab- 
sorbers. The complete engine assembly 
plus firewall and including the nose gear 
assembly is removable by disconnecting 
five bolts and the plumbing and elec- 
trical connectors. Advantage here is 

brakes, instruments, etc., during major 
maintenance. 

Beech also has had to "de-engineer” 
the Musketeer in some respects, accord- 
ing to Musketeer Sales Manager Mike 
Gordon. Tendency throughout the 
plant was. and still is. to compare the 
small, low price Model 23 with the 
larger, more expensive Beech products. 
Thus when pilots compared the new 
airplane with its predecessors, the Mus- 
keteer did not score as stronglv on cabin 
noise, interior appointments and in de- 
tails which mount production costs. 


The entire work force had to be re- 
minded continually that the Model 23 
is a low-cost aircraft and as such repre- 
sents a more austere approach than is 
usual with the company. 

Even so. the Musketeer is pleasant to 
fly and. while it may be noiser and less 
luxurious than other Beech products, 
it stacks up well by comparison with 
contemporary aircraft in the same price 

The Musketeer sits low to the ground, 
but not so low that operation in reason- 
ably rough terrain would be prohibited. 
Propeller tip clearance is 14 in., enough 
for taking fairly large ground irregulari- 

Entrance to the cabin, both front 
and rear seats, is gained through a large 
door on the right side of the fuselage. 
A walk-around inspection of the Muske- 
teer reveals the unusually smooth-for 
light aircraft-skin of the wing. The 
wing is twisted 2 deg- 3 deg. of incid- 
ence at the root decreasing to 1 deg. at 
the tip— so that stall will begin at the 
root and aileron control retained at post- 
stall airspeeds. Wing tips are designed 
for easy replacement and are made from 
molded glass fiber with built-in naviga- 
tion lights. 

Empennage consists of a swept fin 
and rudder and a low-mounted stabilator 
(one piece combination stabilizer-eleva- 
tor) with a trimmable anti-servo tab for 
aerodynamic feed back. Principal ad- 
vantage of the one-piece stabilator is 
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that a smaller area is required with a 
corresponding saving in weight and drag. 
Stabilator tips also are of glass fiber. 

Instrument panel of the Musketeer is 
large and accommodates engine and 
flight instruments in front of the pilot 
with radio gear in the center. All instru- 
ments, except gyros and suction gage, 
are included in the basic price. Also in- 
cluded is the VHF nav/com radio in- 
cluding microphone and cabin speaker. 
The radio includes: 

• Separately tunable 90-channcl crystal- 
controlled transceiver (118.0 to 126.9 
me.) with a transmitter output of 5 

• Separately tunable 100 channel crys- 
tal-controlled omni-localizer receiver 
(108.0 to 117.9 me.). 

indicator. 

Starter switch for the 1 60 hp. Lycom- 
ing O320-B engine is combined in the 
key-operated ignition in automobile 
fashion. 

Taxiing is accomplished with differen- 
tial braking through toe-operated hy- 
draulic brakes. The nose wheel, al- 
though castered, is not steerable. The 
Musketeer can easily be maneuvered on 
the ground even through sharp turns be- 
cause of the turning moment imposed 
by differentially braking the main 
wheels. On straight, long stretches of 
taxiing, the rudder will exert some 
turning force even at low speed making 
repeated brake applications unneces- 

Takeoffs on the flights made by 
Aviation Week were to the north. 
Elevation of Beech Airport is 1,378 ft. 


The temperature was S5E. With fuel 
load at a maximum of 60 gal. and 
Beech Test Pilot Vaughn D. Gregg 
and this Aviation Week pilot aboard, 
the gross weight of the Musketeer was 
2,050 lb. Another 250 lb. of either 
cargo or passengers could have been 
carried to bring the total to 2,300 lb. 
for normal gross weight. 

Lack of nosewheel steering caused 
some anticipation that perhaps a little 
braking action might be needed during 
the takeoff roll but the rudder acting in 
the propeller slipstream was effective 
enough to keep the aircraft aligned with 


the runway even at the outset. Some 
moderate brake tapping might be neccs- 

with most tricycle-gear aircraft not hav- 
ing nosewheel steering. Crosswind take- 
offs would appear to be not unusually 
difficult, however. 

Back pressure on the wheel when the 
airspeed showed about 60 mph. began 
rotation and the Musketeer flew off the 
ground at 65 to 70 mph. Take- 
off run was about 650 ft. The aircraft 
was allowed to accelerate to a best climb 
speed of 85 inph., at which time the 
rate of climb indicated 750 fpm. Over- 
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the-nose visibility is very good even in 
a climb but eyebrow windows in the 
roof over the existing windows would 
be a definite aid in scanning for other 
traffic. 

Neither rudder force nor position 
needed to trim out for climb was ex- 
cessive. Elevator force gradient proved 
to be somewhat steeper than expected 
but not unacceptable, and having a high 
push or pull force on the control wheel 
when flying out of the trim condition 
causes the aircraft to return to the trim 
position faster than a shallow gradient 
does. A bungee system correlates rud- 
der and aileron and in flight the airplane 
can be turned by movement of the 


rudder alone or by turning the control 
wheel. For deliberate cross control 
maneuvers such as crosswind landings, 
the bungee system is easily over-pow- 

A convenient feature in the aircraft 
is the throttle lock, which is operated 
by turning the knob through about 4? 
deg. To change throttle position, it is 
necessary only to twist the knob to the 
left, make the new setting and twist 
to flic right to lock it securely. The lock 
arrangement appears to be the least 
troublesome and most effective yet en- 
countered by this pilot. 

Cruise figures published by Beech ap- 
pear to be on the conservative side 
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HE'S REDUCING THE COST 
OF AN ENGINE OVERHAUL 


It is customary for overhaul shops to use a 
vapor blast to clean the baked-on carbon 
from turbine engine blades and discs. This 
is a slow process. The material to be re- 
moved resembles a very tough varnish. 
Every bit must be removed from the surface 
of the metal so any cracks present will be 
easily visible. But slurry covers up the work; 
the operator works blind; the danger of 
eroding the metal beyond maximum limits 

Airwork looked for a better way — and 
found it in the dry honer used in an allied 
industry. This proved to be not only faster 
— but gave the operator a constant, un- 


obstructed view of the work. The result: 
less chance of metal erosion — and a better 
inspectable surface that makes metal flaws 
easier to spot. 

This is one result of our constant effort 
to reduce costs while increasing reliability. 
It saves many labor dollars on a Dart engine 
overhaul . . . and will soon be saving money 
on piston engine overhauls, too. 

There are over 55 Airwork dealers East 
of the Mississippi who sell and service Air- 
work overhauled engines. This organization, 
the largest of its kind, includes every major 
fixed base operator in the East . . . one more 
good reason to buy and fly Airwork. 



ESSENTIAL AVIATION 
SERVICES 





Faster climb . . higher speed . . greater 
range . . demonstrate the Iroquois' 
outstanding performance capability at all 
tactical altitudes. With these three new 
records, Bell now holds or claims 63% of 
all helicopter records held by U.S. 
manufacturers . . 36% of all world 
helicopter records. Bell commends the 
Army Aviation Board pilots for 
establishing these marks. The Iroquois 
used was a 13-place YHU-1D 
helicopter, powered by a 1 , 1 00 hp 
i Lycoming T-53-L9 gas-turbinc engine. 

, In the speed run, using a standard 
| auxiliary fuel tank, the HU- 1 
; demonstrated its ferry range which 

exceeds 700 miles. Other services can get 
more helicopter performance for their 
dollars, too, with the HU-I. It has the 
inherent flexibility to meet today’s 
mission requirements, and is now being 
phased into production ready for 
off-the-shelf procurement. 
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since they were easily topped during 
flight. For example. Beech figures show 
a true airspeed of 135 mph. at 7,000 
ft. pulling 2,600 rpm. or 75% power. 
The number one production Musketeer 
flown by Aviation Week, N1532S, 
showed a true airspeed of 140 mph. 
Gross weight was less than maximum 
but the free air temperature at 7,000 
ft. was 1 4C, about 1 3C above standard, 
so apparently the cruise performance 
figures, if in error at all, err on the con- 
servative side. Fuel consumption at 
the above power setting was 9 gph., 
which would have yielded a range in 
excess of 800 mi. with reserves. Other 
speed power data taken on the flight 
at 7,000 ft. showed that at full throttle 
—2,700 rpm.-the true airspeed was M6 
mph. At 2,500 rpm. true airspeed was 
134 mph. and 2,400 rpm. brought 130 
mph. TAS. 

Stall Procedures 

Stalls in the Model 23 are straightfor- 
ward and require the application of no 
unusual techniques. 

With a forward center of gravity, 
that is without passengers in the rear 
scat, the Musketeer cannot be trimmed 
out at an airspeed lower than 90 mph.. 
and this results in a considerable pull 
force being required during power-off 
stalls even with full nose-up trim. There- 
fore, it is a safety feature that the trim 
is limited to an airspeed above that at 
which the airplane stalls. Also, there is 
barely enough elevator power to produce 
a stall. The Musketeer will stall power- 
off with full back elevator but the nose 
immediately drops forward and flying 


Musketeer 

Jimensions 


145.00 sq ft. 

Wing loading, gross 

weight 

15.86 lb./sq. ft. 

Power loading, gross 

weight 

M.38 Ib./hp. 



Wing chord ..... 


Flap area 

18.7 sq. ft. 

Airplane length . . 


Airplane height . . . 


Wheel base 


Wheel tread 

11.66 ft. 

Cabin Dimensions 

Length (instnimenl 


bulkhead) 


Width (hip) 

41 in. 

Height (floor to cci 

lg. front). .48.5 in, 

Headroom front se- 

; (scat to ceil- 


39.25 in. 

Headroom, rear sea 

(scat to ceil- 


37.75 in. 

Baggage coinpartme 

nt capacity . 140 lb. 

Baggage compartme 

nt volume 

19.5 cu. ft. 

Baggage door sire. 

. . . 18.5 x 23.75 in. 


speed is resumed. If the wheel is held 
full aft, a series of very mild stalls re- 
sults, throughout which aileron and rud- 
der control arc retained. 

Power-on stalls are similarly mild. 
Again, it is not possible to have the 
aircraft trimmed so that a sudden ap- 
plication of power will result in a too- 
hazardous pitch-up attitude with the 
possibility of an inadvertent stall. Ail- 
eron and rudder control are retained at 
post-stall airspeeds with power on as 
with power off. Additionally, the atti- 
tude required to produce a power-on 
stall is very steep, leading again to the 
conclusion that an inadvertent power-on 
stall would be unlikely. 

In addition to natural stall warning 
from aerodynamic buffet, the Muske- 
teer is equipped with a stall warning in- 
dicator which sounds a hom approxim- 
ately 5 mph. above actual stall. Thus, 
power on, the stall actually occurs at 60 
mph. with the hom sounding at 65 
mph. Power off, the Musketeer stalls at 
65 mph., flaps up and at 62 mph. with 
30 deg. of flaps. 

Landing the Musketeer requires noth- 
ing in the way of extraordinary skill. 
The pattern can be flown at 100 to 110 
mph. and the aircraft handles easily at 
these speeds. Flaps are lowered below 
110 mph. by a handle located on the 
floor between the front seats. Two posi- 
tions, identified by the locking of a 


thumb-operated button atop the lever, 
are available; 1 5 deg. and 30 deg. 

Final approach is flown at 80 to 85 
mph., depending on the load carried 
and the wind conditions. Visibility 
throughout the pattern is good and con- 
trol about all three axes is solid. The 
deliberately designed fairly steep eleva- 
tor force gradient caused a slight over- 
control on the first attempted flareout 
but this was easily compensated for in 
subsequent landings. The wide gear 
tread adds to the simplicity of landing 
and permits touchdown in a variety of 
ways without danger to pilot, passengers 
or equipment. 

All in all. the Beech Musketeer is 
free from unusual flying traits, and pre- 
dictable in all characteristics. It should 
make an economical business aircraft as 
well as a handy trainer or sport flying 
vehicle. 

Available as an option for training 
purposes is a simulated landing gear 
lever. Shaped as a wheel and located 
in the center of the instrument panel, 
the lever can be used to train students 
for transition to retractable gear aircraft. 
A green light glows when the lever is 
down and a red light illuminates when 
it is up. 

Should the student forget to lower 
the gear, a warning hom will sound 
when the throttle is retarded and the 
airspeed is below 110 mph. 
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PACIFIC’S ROTARY ELECTRIC COUPLINGS FIT 
YOUR EXACT NEEDS From one ring to hundreds— any size 
shape, Pacific Scientific Electric Rotary. Couplings a 
designed and built to meet exact customer requirements! 
PSCo's unique and exclusive manufacturing techniques 
make available to you couplings with these advantages. 

UMQUE ELECTRO DEPOSITED RINGS • CUSTOM DESIGNED BRUSH 
ASSEMBLIES FOR MAXIMUM LIFE • PRE 
FLEXURE OR BREAKAGE PROBLEMS • LOWER N 
PLETELY INTEGRATED ASSEMBLY FOR EASE ( 



INSURED RELIABILITY FOR BOTH ELECTRICAL SIGNALS AND MECHAN- 
ICAL transmission. For complete information, write to: 
AEROSPACE DIVISION: P.O. Box 22019, Los Angeles 22, 
California * Sales Offices: Los Angeles • San Francisco • 
Seattle • Portland • San Diego • Denver • Arlington, Texas 


Hull insurance program announced 
by American Mercury Insurance Co.. 
provides lower rates on Brantly B-2 
helicopters. New rates are 8% for pleas- 
ure and business use and 1 1 % for com- 
mercial use and arc applicable to all 
Brantly machines. The rates are effec- 
tive nationwide. 

Minnesota Twins, American League 
baseball club, will be host to a fly-in at 
Flying Cloud Airport. Hopkins, Minn., 
July 19. Pilots attending will sec the 
Twins play the Cleveland Indians. The 
event is being jointly sponsored by the 
Minneapolis Chamber of Commerce 
and the Minnesota Airport Operators 

First Cessna Skyhook to be used in 
widespread spraying operations, recent- 
ly sprayed 6,000 acres of sage brush 
near Durango. Colo., for the U. S. For- 
estrv Service. The helicopter is oper- 
ated by Sky Hook, Inc., of Durango. 
Spraying rig consists of 20-ft. spray 
booms on each side of the helicopter 
and two 45-gal. spray tanks. Pressure is 
supplied by centrifugal pump powered 
by a gas engine. Unit is Federal Avia- 
tion Agency-approved. 

Modifications of Lockheed JetStar 
executive turbojet transport, designed 
by Garrett Corp.’s AiResearch Aviation 
Service Div., have added about 25% to 
the cubic capacity of the aircraft's cargo 
compartment and reduced cabin noise, 
the Garrett division says. The JetStar’s 
batteries have been moved from the 
floor of the cargo compartment to a 
space forward or the nose gear well. 
AirResearch has designed a closed in- 
verter compartment which is pressur- 
ized, soundproofed and cooled with the 
aircraft's air-conditioning system. Com- 
partment was designed to reduce rumble 
caused by turbulent flow of ambient 
cooling air across the inverter. Also in- 
cluded in the modifications are non- 
acoustic inner cabin windows mounted 
in molded frames of soft plastic foam 
and a molded glass fiber blanket in- 
stalled in the cabin as soundproofing. 
Modification work has been done on 
JetStars owned by Ford Motor Co., 
Continental Oil. Superior Oil, T. 
Eaton, Cameron Iron Works and 
Texaco. 

Piper Aircraft Corp. deliveries in May 
totaled 205 aircraft with a factory net 
billing value of S3.289.877. Included 
were 12 Super Cubs, 11 Colts, 33 Az- 
tecs, 6 Comanche ISOs, 27 Comanche 
250s, 2 Pawnee 150s, 52 Pawnee 235s, 
16 Cherokee 150s and 46 Cherokee 
160s. 
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U. S. Business & Utility Plane Shipments 


April 1962 



Navion Plans Move 
To Larger Factory 

Navion Aircraft Co. is phasing out 
production of its five-place Rangcmas- 
tcr business airplane at its Galveston. 
Tex., plant in preparation for a move 
to larger facilities at deactivated Har- 
lingen AFB, Tex., in the Rio Grande 
Valley. Indications are that the com- 
pany will operate future sales programs 
for the Rangemaster from offices in 
Houston. 

Major reasons for the move include 
the fact that the company has been 
unable to obtain business interruption 
insurance at its present site— the facility 
was heavily damaged during Hurricane 
Carla last fall-and additional space and 
skilled manpower is required to increase 
production of the single-engine Range- 
master and to prepare for introduction 
of a light twin-engine version of the 


Soviet Sports Plane 

New, ultra-light sports plane, powered 
by a 30!-hp. engine, has been developed 
by Russia's Kharkov Aviation Institute. 
Designated the KliAI 19, the aircraft 
has a top speed of 1-10 km. per hr. (87 
mph.), a ceiling of 2,000 meters (6,562 
ft.). The aircraft has a range of 600 km. 
(373 mi.). 


airplane in the next year. Rangemaster 
output has been approximately 20 units 
monthly and Navion has been consider- 
ing doubling this production schedule 

New Altitude Beaeon 
Due for Tests in 1963 

Federal Aviation Agency’s develop- 
ment schedule for a low-cost altitude 
transmitting beacon to be used by gen- 
eral aviation aircraft calls for completion 
of acceptance, bench and in-flight test- 
ing by the end of 1963, according to 
Administrator N. E. Ilalaby. 

Under the Project Beacon report, 
such a beacon would be mandatory 
equipment for aircraft under 12,500 lb. 
gross weight landing at controlled air- 
ports located inside certain high-density 
tcnninal areas. Halabv said work now is 
proceeding under two parallel design, 
development and production contracts. 

Each is to produce a beacon that can 
automatically report altitude in 500 ft. 
increments from 1 5,000 ft. down to 
1,000 ft. below sea level at ranges of 
50 to 100 mi. One tvpe will report 
both altitude and aircraft identity while 
the other will report only altitude. Each 
contractor will build three beacons of 
each type and deliver them to FAA 
for testing not later than March, 1963, 
Halaby said. 


NEW FLEXIBLE 
PERMANENT 

SEALAN|^\ 



lure, grease, weathering, many 
chemicals, and temperatures from 
-75°F to 5()0°F. 

RTV-102 won't sag on vertical 
surfaces, can be smoothed over 
large areas, "gives” with vibration 
and flexing. For free evaluation 

on your letterhead describing your 
application to Section J770, Sili- 
cone Products Department. General 
Electric Company, Waterford, N.Y. 

GENERAL £•> ELECTRIC 
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SEPTEMBER 10,1962 



Aviation Week 

& Space Technology 


The impact and challenge of recent trends and develop- 
ments in international air transportation will be the 
subject of Aviation Week & Space Technology’s 
International Air Transportation Issue, September 
10, 1962. 

This major editorial effort will analyze the direc- 
tion and problems associated with the growth and ex- 
pansion of air transportation in all major world 
markets including Atlantic, Europe, South America, 
Africa and Asia. 

Subjects slated for special emphasis are : Develop- 
ment of a new U.S. international air policy; World- 
wide impact of common market and African consor- 
tiums; New flag carriers of emerging nations; New 
trends in supersonic transport research; Communist 
bloc penetration in world air markets; 1962 traffic 
trends; and future international tariff and merger 
problems. 

Copies of this issue will be airlifted to delegates at 
the opening session of the International Air Trans- 
portation Association (IATA) Conference in Dublin, 
Ireland. Here will be gathered the international lead- 
ers of air transportation whose attention and dis- 
cussions will be focused on these and other major issues. 

With Aviation Week’s reputation as the authori- 
tative, respected voice of international aviation, the 
International Air Transportation Issue will receive 
world-wide readership and impact. 




Grumman Hydrofoil Reaches 50 kt. in First Test 


Sixtv-passcnger vessel, primarily a hydrofoil research ship, also will be used in 1963 to carry tourists between Florida and Bahamas. 
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FINANCIAL 



For your R. F. 1. research you might want to try our Electron Tube 
Division's portable microwave rf power source Model 218. Pro- 
vides CW and MCW power variable from 50 to 500 watts or 
pulse capabilities varying from 50 to 2,000 watts peak power, 10 
to 10,000 microseconds pulse length, and 10 to 10,000 cycles 
pulse rate. Operates within the frequency ranges from 475 to 725 
and 975 to 10,475 megacycles. Other applications: component 
testing, antenna range testing, and for use as a driver. More facts 
and figures available from the Marketing Department, Electron 
Tube Division, San Carlos, Calif. 

answer to last week's problem: 46 different routes. Letting 
x,y, and z represent respectively the number of direct routes from 
A to B, B to C, and C to A. we have the following equations: 

X + YZ = 82. Y + XZ = 62. These two equations give: 

Y = ( | 2 ^2)~( l'-fZ) ’ Which 8 ‘ VCS r ‘ Se l ° threC values of z: 2 ’ 3, 
and 1 1 with corresponding solutions: 478, 302, and 46. Only the 
latter meets the conditions of the problem. 


New Offerings 

Ling-Temco-Vought, Inc., Dallas, 
Tex., engaged in the design, develop- 
ment and production of military air- 
craft and missiles, electronic products 
and electro-mechanical and acoustical 
equipment and other products. Offering 
is 54.037,200 of outstanding 51% sub- 
ordinated convertible debentures, due 
1976. for public sale by James J. Ling, 
vice chairman of the board. Mr. Ling 
also intends to sell, from time to time, 
all or part of warrants expiring in 1966 
to purchase an aggregate of 23,405 com- 
mon shares at $30 and $40 per share. 

The debentures to be offered were 
received in part by Mr. Ling upon sur- 
render of common shares of Chance 
Vouglit Corp. owned by him in connec- 
tion with the complete liquidation of 
Chance Vought following sale of its 
assets to the company in August. 1961, 
and in part issued to him upon conver- 
sion of debentures of Chance Vought 
owned by him and assumed by the 
company in connection with the pur- 
chase or said assets. 


m 


LITTON INDUSTRIES, INC. 

Beverly Hills, California 


HOW HIGH? 

With the JetStar, you don’t have to wait out the 
weather. You fly over it. Crew and 8 passengers. 

4 jets. FAA-certificated; in production; in service. 
LOCKHEED JETSTAR the compact utility jet 


Beryllium International, Inc., Wash- 
ington, D.C., organized in 1960, in- 
tends to establish manufacturing facil- 
ities to produce a complete line of 
beryllium products; the company has 
acquired a nucleus of manufacturing 
facilities in a plant near Holyoke. Mass., 
and a number of mining prospects. Of- 
fering is 1,000,000 common shares at 
$5 per share. Of the proceeds, $619.- 
000 will be used for real estate and 
buildings; $2,163,000 for equipment; 
$891,000 for working capital. 

OPTOmechanisms, Inc., Plain view, 
N. Y., engaged in research, develop- 
ment and manufacture of electro-optical 
precision and electronics instruments 
for industry and the military Services, 
has privately placed $225,000 of 6% 
convertible subordinated debentures, 
due Feb. 1, 1972. Proceeds will be 
used for new product development, in- 
ventory, capital equipment and general 
corporate purposes. 

New York Testing Laboratories, Inc., 
New York, N. Y., engaged in testing 
and analyzing electronic, chemical and 
other materials, manufactured items 
and structures. Offering is 50,000 com- 
mon shares at $5 per share. Proceeds 
of the sale will be used to move the 
company’s plant to Nassau County, 
N.Y. and to purchase new equipment 
for environmental and other testing, in- 
cluding a random noise vibration sys- 
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Anti- Collision System Concept Reported 


By Philip J. Klass 

Washington— New details on a colli- 
sion avoidance system technique based 
on the use of a precision airborne fre- 
quency' reference were disclosed here 
last week by the National Co. at the 
Federal Aviation Agency sponsored anti- 
collision system conference. 

The company, which has filed for 
patents on the basic concept, is under 
FAA contract to conduct flight tests 
later this year to evaluate feasibility 
(AW May 7, p. 99.) 

The FAA also is interested in the 

f ossibility of using a precision airborne 
rcqucncy reference in combination 
with Loran-C signals to provide long- 
range navigation service, Aviation 
Week has learned. 

Frequency Reference 

The concept of using an airborne fre- 
quency reference to measure separation 
distance and closing rate between two 
aircraft is a natural outgrowth of Na- 
tional's pioneering work in ccsium-bcani 
atomic clocks, which the company calls 
Atomichrons. However, the system 
proposed by National docs not require 
the use of such precise frequency stand- 
ards. It could use less costly crystal os- 
cillators, providing ground facilities are 
provided to give periodic recalibration 
of the airborne references. 

An interesting feature of the new 
concept is that it could be expanded 
to also provide navigation and air traf- 
fic control service. However, FAA’s 


present interest is centered primarily 
on its collision prevention capabilities. 

National’s James Bagnall told the 
FAA conference that the proposed sys- 
tem will use the same collision-threat 
evaluation criteria originally proposed 
by Bendix Radio for its system (AW 
Feb. 15. 1960, p. 67). This criteria is 
the ratio of aircraft separation distance 
to closure rate. The ratio is symbolized 
by the Greek letter ‘'Tau” or T, so 
that systems using this criteria often are 
called "Tau systems.” 

Both companies proposed that air- 
craft transmit a message which indicates 
its own barometric altitude. This en- 
ables other aircraft to determine if an 
intruder is at or near their own altitude, 
and thus whether it is a potential haz- 

But instead of using the Bendix 
ground-bounce ranging technique to 
measure aircraft separation. National 
proposes that each aircraft transmit a 
brief message at a precisely controlled, 
specifically assigned time slot. When 
an aircraft receives such a message from 
other aircraft within range, it need only 
note the time of message arrival with 
respect to its own frequency /time stand- 
ard and compare this with the last as- 
signed transmit time slot to determine 
time required for message transit. This 
can be directly equated into distance 
between the two aircraft, with each 
microsecond of transit time being ap- 
proximately equal to 1,000 ft. of sepa- 

Wlierc Bendix determines closure 


rate bv measuring the change of sepa- 
ration distance over a fairly long in- 
terval of time, the proposed National 
system can instantaneously determine 
closure rate by measuring Doppler shift 
of the received signal, again referenced 
to its own frequency /time standard. 

But the National system requires that 
each protected aircraft be equipped with 
a frequency /time standard of sufficient 
stability to assure that it transmits pre- 
cisely at its assigned time slot and at 
a constant carrier frequency for accu- 
rate Doppler shift determination of clo- 

Either the airborne standard must 
have sufficient inherent stability or it 
must be periodically recalibrated from 
ground stations. 

Accuracy Required 

An appreciation of the accuracy and 
stability required of the airborne fre- 
quency standard can be gained from 
the fact that an error of one microsec- 
ond (one millionth of a second) in the 
time that an aircraft transmits its mes- 
sage produces an error of 1,000 ft. in 
determining its distance. 

Additionally, an error of one micro- 
second in the timing of the airborne 
standard used by another aircraft which 
receives the message can introduce an- 
other 1,000 ft. error in distance meas- 
urement if the two aircraft oscillators 
are drifting in opposite directions. 

Crystal oscillators can be built, using 
the best available techniques, with a 
drift rate of about one part in 10 bil- 
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NATIONAL CO.‘S ANTI-COLLISION SYSTEM uses ground station which measures distance to each aircraft using DME techniques, then 
automatically times its transmission of synchronization markers to each aircraft so signal will reach the aircraft at a prescribed time. 
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lion per day. While this is a significant 
accomplishment for a crystal oscillator, 
it amounts to a drift of about one micro- 
second every three hours. 

For short-duration domestic flights, 
with atomic dock calibration facili- 
ties at the airport to synchronize the 
crvstal oscillator before take-off. such 
drift rates should be adequate. But for 
long non-stop flights of six hours, the 
accumulated drift would be equivalent 
to a 2.000 ft. error, or -1.000 ft. for 
two aircraft involved in a collision 
threat situation where both had been 
airborne for six hours without recalibra- 

Also, drift in the airborne frequency 
standards would result in errors in meas- 
uring closing rate by Doppler shift 
measurement. 

Small Atomic Clock 

One solution, for larger aircraft, would 
be to use an atomic clock whose drift 
rate is only 1 /10th to 1 '100th as much 
as the best crystal oscillator. 

Based on preliminary design work. 
National believes it can build an air- 
borne atomic clock, fully transistorized, 
which would weigh about 20 lb., occupy 
about one cubic foot and sell for ap- 
proximately “several thousand dollars" 
in quantity production. It would have a 
stability of one part in 100 billion or 
better, according to present estimates. 
Aviation Week was told. The com- 
pany already has cut the price of atomic 
clocks significantly, from their original 
figure of about S 100.000 to SI 5.000 for 
a recent model produced in quantities 
of 16 units. 

Using an atomic clock in each air- 
craft. the airborne system would need 
to be synchronized only once per dav. 
This could be done quickly using a 
more precise atomic clock installed al 
major airports while the aircraft was al 
the end of the rumvav waiting to take 
off. 

But for smaller aircraft, an atomic 
clock may be too expensive and bulky. 

National has devised an alternative 
which would use a Icss-costlv airborne 
crystal oscillator plus a network of 
ground facilities for periodically recali- 
brating the crystal oscillator. Such re- 
calibration ground facilities, outfitted 
with precision atomic clocks, might be 
located at present Vortac station sites. 

Here is how such a system might 
operate. Each aircraft normally is as- 
signed a specific time slot for trans 
mitting its collision warning message. 
Present thinking is that the time slot 
would be about five milliseconds in 
duration. The message would include a 
series of binary coded pulses indicating 
aircraft barometric altitude. Each air- 
craft would repeat its warning message 
transmission once every second for per- 
haps nine seconds, then remain silent 
for one second to receive ground- 


transmitted synchronization signals. 

The purpose of this ground signal is 
to provide each aircraft with an accurate 
time marker from which it can check its 
airborne timing for possible oscillator 
drift, to assure that each aircraft trans- 
mits its subsequent messages at the pre- 
scribed time slot. 

If the ground station transmitted a 
single time marker signal to all aircraft 
simultaneously, it would arrive at each 
aircraft at a different time when each 
is at a different distance from the sta- 
tion due to signal transit time— ap- 
proximately one microsecond per thou- 
sand feet. 

One solution to this problem is to 
transmit an individual synchronization 
marker to each aircraft, timing its trans- 

tended aircraft at the desired instant 
This requires that the ground station 
determine the distance to each aircraft, 
which can be obtained if the aircraft 
transmitter-receiver is connected to func- 
tion as a DME transponder during the 
recalibration period. 

For example, during the one-second 
recalibration period, each aircraft sys- 
tem would be gated so as to act as a 
transponder to any ground station in- 
terrogation received during its assigned 
time slot (during which it normally 
transmits its warning message!. The in- 
dividual aircraft transmits back the re- 
ceived pulse and the ground station 
can then determine aircraft distance 
from the two-way transit time. 

Knowing the distance to this aircraft, 
the ground station can then determine 
at what subsequent instant it must 
transmit the synchronization marker to 
this aircraft for it to arrive at the pre- 
scribed time. At the appropriate num- 
ber of microseconds later, the ground 
station transmits the synchronization 
marker to this aircraft. It then repeats 
the cycle until a roll-call of all assigned 
time slots and aircraft has been com- 
pleted. 

Alternate Approach 

An alternate approach would be to 
have the ground station transmit a single 
synchronization marker to all aircraft 
at specified times and have the aircraft 
use its own airborne DME to determine 
distance to the station and to com- 
pensate for signal transit time. 

Each ground station synchronization 
signal permits instantaneous recalibra- 
tion of the airborne oscillator but does 
not provide correction of the basic oscil- 
lator drift. However, by storing and in- 
tegrating a sufficient number of such 
measurements, the airborne system 1 
could determine the approximate mag- 
nitude and direction of its oscillator 
drift and introduce necessary compcn- 

Some observers believe that the sys- 
tem proposed by National faces difficult 


Gulfstream’s short-field capabilities 

ports in the United States and Can- 
ada. bringing its passengers closer to 
departure and arrival points. Add to 
this complete independence of ground 
handling equipment, an exceptional 
climb rate, cruising speed of 350 
mph to 30,000 feet-all at operating 
costs lower than piston-engine air- 
craft. That’s Gulfstream flexibility. 

Long flights? With leading corpo- 
rations expanding their world mar- 
kets regularly, transoceanic flights 
are commonplace in Gulfstream op- 
erations. Today, you might see Gulf- 
streams in Japan, Australia, South 
Africa, India, Spain, Germany, Eng- 
land and a score more countries. 

Powered by Rolls-Royce Dart 
turboprop engines, Gulfstreams fly 
at intermediate and jet altitudes 
and, with all-weather operations as- 
sured, you fly in “home-office” com- 
fort. Of the many companies operat- 
ing Gulfstreams today, seven have 
added a second Gulfstream to their 
business fleets. Four companies and 
the FAA have added a third. Flexi- 
bility, Performance, Comfort. These 
are the things that make the Gulf- 

planes. 

Aviation, Wilmington, Del.; Paci/ic 
Airmotive, Santa Monica , Calif.; 
Southwest Airmotive, Dallas, Tex.; 
Timmins Aviation, Montreal, Can. 



GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 
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The standard in business aviation ♦ ♦ ♦ Corporations of all sizes operate Gulf streams for business 
purposes. ♦ ♦ ♦ Large and small, what is common to all these dynamic, growing companies is the 
fact that they recognize the corporate airplane as a powerful business tool. Their choice of the 
Grumman Gulfstream has helped establish it as the world’s standard in corporate transporta- 
tion. ♦ ♦ ♦ Grumman Aircraft Engineering Corporation ♦ ♦ ♦ Bethpage, Long Island, New York. 
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ALL FOUR IRIG FORMATS 
ON ONE COMPACT CHASSIS 
WITH EECO 811 
TIME CODE GENERATOR 



An all solid state, card construction, precision “metronome" for the 
most demanding range or laboratory instrumentation. Supplies all four 
serial IRIG time-code formats with an accuracy of better than 1 second 
a month. Frequency stability is 1 x 10"' per day at laboratory tempera- 
tures; 3 x 10"' per day throughout entire operating range of — 20"C to 
+55 "C. Parallel code output. 10 pps and 1 pps synchronizing pulses. 
Synchronizing pulse for controlling external control element scanner. 
Both digital and resolver time shift for fast, accurate synchronization 
with WWV or other time standard. Operates on 1 15v ac - 10%, 50-400 
cps, 1 amp, with power supply on same chassis. 


Specify small (7” x 19" x 17"), light (32 pounds) EECO 811 Time 
Code Generator as the heart of your instrumentation and be assured 
of accurate time correlation. Investigate EECO’s new reduced prices 
on various models of timing equipment. 



Electronic Engineering Company of California 

1601 E. Chestnut Avenue, Santa Ana, Calitornia • Kimberly 7-5501. P. 0. Box 58 
Representative in Western Europe and Israel: Electronic Engineering S.A., C.P. 142, Fribourg. Switzerland 


obstacles to obtain government and air- 
space user acceptance. If the system is 
based on use of modest-cost crystal 
oscillator reference, extensive ground 
recalibration facilities are required. Con- 
sidering the time required to develop 
and prove the basic technique, design 
airborne and ground-based equipment 
and get it installed, some observers 
believe that it would be at least 10 years 
before the system could become fully 
operational. 

Improvements Expected 

By this time it is expected that im- 
provements in the air traffic control 
system will have reduced the collision 
hazard. 

If the ATC situation does not 
show improvement, pressures will be 
generated for more immediate solutions 
to the air collision avoidance system 
problems, these observers believe. 

If, however. National or other com- 
panies can develop atomic clocks or 
similar devices of high stability which 
can be produced at modest cost, then 
the basic concept has a better chance of 
acceptance, these observers believe. 
Varian Associates is believed to be 
working on a small airborne optically 
pumped rubidium frequency standard 
with a short-term stability' of one part in 
100 billion, which is a possible alterna- 
tive to the cesium beam atomic clock. 

If it were possible to use existing air- 
craft equipment, such as the DME 
transmitter-receiver, over-all anti-colli- 
sion system costs might be reduced. 
The same would apply if ground sta- 
tion synchronization is used and the 
existing DME receiver-transmitter can 
be employed. 

FAA Tests 

In line with basic FAA philosophy 
of stretching limited anti-collision sys- 
tem funds by using them to evaluate 
basic problem areas and limitations of 
proposed new techniques, rather than 
to fund development of complete sys- 
tems. National Co. flight tests will use 
off-the-shelf equipment wherever pos- 
sible to study basic concept feasibility. 

For example. National will use avail- 
able cesium-beam atomic clocks which 
do not require ground station recalibra- 

Modified airborne DME trans- 
mitter-receivers will be used for con- 
venience. 

Objectives of the upcoming flight 
tests include: 

• Determination of whether the 1 .000 
me. band is suitable with a minimum 
of interference from ground-bounce 

• Determination of optimum duration 
of aircraft transmission time slots. 

• Accuracy with which Doppler shift 
can be measured to determine closing 
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UNITED FLIGHT 826 divergence from reported flight path is shown in blue. Convergence of UAL and TWA aircraft is traced by times 
shown along routes. Collision point was computed as 6,555 ft. northwest of the center of Miller Anny Air Field. 


CAB Accident Investigation Report — Part 2: 


Control System Changes Follow Collision 


(Following is the conclusion of the Civil 
Aeronautics Board's investigation report on 
the mid-air collision Dec. 16, 1960, of a 
United Air Lines DC-8 and a Trans World 
Airlines Model 1019 A Constellation over 
the New York City area. The first half of 
the report , which appeared in the July 9 
issue, p. 76, covered the convergence of 
the two flights and the collision. The Snal 
installment contains CAB’s analysis of the 
probable cause for tire accident.) 

The Preston Intersection is defined by 
the intersection of the 346-dcg. radial of the 
Colts Neck Omni and the 050-deg. radial 
of the Robbinsville Omni, lire 120-dcg. 

in conjunction with the Robbinsville radial. 
These three VOR stations are operated and 
maintained by the Federal Aviation Agency. 
VOR stations arc located on carefully se- 
lected sites and transmit signals in the very 
high frequency radio spectrum between 108 
and 118 me. 

VOR Navigation 

The basic principle of VOR navigation is 
the emission of a 360-dcg. structure of radial 
lines of magnetic bearing about a known 
point. It differs from the older aural four- 
course radio range in that is offers an in- 
finite choice of radial courses. 

The primary navigational signal consists 
of a reference modulation and a variable 
modulation. The phase (or timing) of the 
variable modulation with respect to the 
reference modulation is a function of azi- 
muth or magnetic bearing from the station. 
The airborne receiver performs a phase- 
comparison between the variable and refer- 
ence signals by which the magnetic bearing 
of the aircraft from the station may be de- 


termined. Under normal conditions of prop- 
agation the range of a VOR station is 
1 greater than the line of sight distance. 
The upper limits of range vary from approx- 
imatclv 45 mi, for an aircraft at an altitude 
of 1,000 ft., to 200 mi. or more for an air- 
craft at an altitude of 20,000 ft. or more. 

Tire location of station sites generally pre- 
cludes the necessity of using facilities in 
ranges in excess of 50 to 100 mi. Neverthe- 
less. to minimize the possibility of interfer- 
ence at high altitudes, stations with similar 
frequencies are normally separated by 480 

Monitor Checks 

checks on the VOR stations at Colts Neck. 
Solherg, and Robbinsville. Nothing abnor- 
mal was noted during the monitorings. 

Flight checks were made using Colts 
Neck. Solberg. and Robbinsville VOR ra- 
dials composing the Preston Intersection. 
These flight checks revealed no abnormali- 
ties. Preston Intersection as determined by 
the VOR radials .was found to be geogra- 
phically as plotted on current air navigation 
charts. 

TWA Flight 266 operated routinely as it 
approached the New York area on Victor 
Airway 6, at 8.000 descending to 6.000 ft. 
on an approximate heading of 096 deg. 
Radar vectors to the ILS final approach 
course to LaGuardia Airport were com- 
menced in the vicinity of the Linden Inter- 
section, TWA 266 was advised by LaGuar- 
dia Approach Control to turn right to a 
heading of 130 deg.; his altitude at this 
time was 6.000 ft. He was then cleared to 
descend to 5,000 ft. and advised to turn 
further right to a heading of 1 50 deg. The 
next transmission by LaGuardia Approach 


Control constituted an air traffic advisory, 
"traffic at 2:30. 6 mi. northeast-bound.” 
This traffic information was not relayed as 
unidentified traffic, nor was it given as con- 
flicting traffic. Surveillance radar in current 
use is unable to provide information con- 
cerning an aircraft s altitude. Approximately 
39 sec. after initially advising TWA 266 of 
traffic, the flight was again advised of the 
same traffic in the same relative position, at 
a distance of one mile. At no time prior to 
the one-mile advisory of traffic was any in- 
formation furnished to Flight 266 which 
could have alerted it to a possible conflict. 
The last traffic advisory was transmitted to 
TWA approximately 5 see. subsequent to a 

Approach Control. Die flight was conducted 
in conformance with the headings and clear- 
ances issued by Approach Control. 


United Flight 826 

United Flight 826 operated routinely as 
it progressed toward the New York area with 
one exception. The flight reported the No. 

operative. This information was received by 
ARINC and relayed to the company. How- 
ever. Air Route Traffic Control was not 
advised of the fact that United 826 was 
operating with a single omni receiver. 

The New York Center originally cleared 
United 826 to the Preston Intersection (the 
clearance limit) via Jet 60 Victor to Allen- 
town direct to the Robbinsville Omni, Vic- 
tor 123 to Preston, to maintain flight level 


Prior to reaching Allentown the New York 
Center advised United 826 that it was in 
radar contact and issued a descent clearance 
to 1 3,000 ft. United 826 elected to remain 
at flight level 250 in the event of a delay due 
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SIZE 11 ' J 

WINDING-COMPENSATED 
SYNCHRO RESOLVER 

Precision, lightweight, high-accuracy components with applica- 
tions in analog computers and automatic control systems. The 
compensator winding provides feedback voltage for a resolver 
isolation amplifier; the feedback loop automatically adjusts to 
compensate for temperature and frequency variations. Function 
error of the R980-018 is only 0.1%. A compatible transistorized 
amplifier, Kearfott number S3100-01A, is available. 


5R980-41 CR9 0 


Excitation (volts) (max.) 
CHARACTERISTICS Frequency (cps) 

Total Null Voltage (mv) 



DUAL- 
CHANNEL 
TRANSISTORIZED 
BUFFER AMPLIFIERS 

These high-performance units are designed to drive Kearfott’s 
Size 11 R980 winding-compensated synchro resolvers. The 
amplifier-resolver combination has stable gain characteristics 
and negligible phase shift through an ambient temperature 
range of — 50°C to +85°C. Extremely high resistance to shock 
and vibration. Meet environmental requirement of MIJ.-E-5272. 

Part Number S3100-01 

Number o( Inputs 4 per channel 

Input Impedance (ohms resistive at 25'C) 100,000 
CHARACTERISTICS Voltage Gain 110.0005 

Phase Shitt (rotor output to input at 25 C) less than 15 min. 
Max. Signal Output Voltage 16 volts 

Gain Stability Over Operating Temp. Range 1-0.05% 

For complete data write Kearfott Division, General Precision, Inc., 
Little Falls, New Jersey. 


to weather. Shortly after passing Allentown 
the flight started its descent to 13,000 ft. 
and was rccleared via a shorter route to pro- 
ceed on Victor 30 until intercepting Victor 
123. This new routing shortened the dis- 
tance to the Preston Intersection by approx- 
imately 11 nant. mi. However, it did not 
alter the Preston clearance limit. The New 
York Center advised United 826 to main- 
tain present heading from Allentown until 
intercepting Victor 30. and then cleared it 
to descend to and maintain 11.000 ft. Sub- 
sequently. United 826 was advised by New 
Turk Center that it was crossing the center- 
line of Victor 30. United 826 confirmed 
establishment on Victor 30 and requested 
his distance from Victor 123. The New 
York Center advised that the flight was 16 
mi. from Victor 123 and about 2 mi. from 
crossing Victor 433. This information, show- 
ing the proximity to Victor 123 and the 
Preston Intersection, should have alerted 
the United crew of the rapid approach to 
the clearance limit. 

After United 826 was established on Vic- 
tor 30, the New York Center cleared the 
flight to descend to 5,000 ft. United 826 
acknowledged and reported leaving 14.000 
ft. New York Center then asked if United 
826 could make Preston at 5,000. United 
indicated it w'ould try'. A transfer of control 
could not be effected to Idlewild Approach 
Control until United 826 vacated 6,000 ft. 

To assure that United 826 understood the 
clearance limit, the New York Center pro- 
vided holding instructions for the Preston 
Intersection. The flight was advised at this 
time that the only delay would be in the 
descent. United 826 reported leasing 7.000 
and 6.000 ft. United's report leaving 6,000 
ft. svas acknowledged by the New York 
Center which then instructed the flight to 
contact Idlewild Approach Control. New 
York Center did not furnish radar s'ectors 
to United 826. United 826 was doing its 
osvn navigation and the radar service thus 
far provided was in the form of advisories. 
United S26 contacted Idlewild Approach 
Control and reported approaching Preston 
at 5,000. When United 826 advised ap- 
proaching Preston, it had already passed 
Preston by several miles. In accordance with 
the information relayed to Idlewild Ap- 
proach Control by the New York Center. 
United 826 would be approaching Preston 
from the southeast. However, the revised 
clearance via Victor 123 would have United 
826 approaching from the southwest. This 
revised routing was not relayed by the New 
York Center to Idlewild Approach Control. 

The area which would normally be 
observed by the approach controller on 
radar in an effort to identify aircraft ap- 
proaching Preston would have been from 
a southerly direction. According to the posi- 
tion report transmitted by United 826. and 
the clearance limit issued by ATC, the ap- 
proach controller would have normally ex- 
pected to observe a target approaching Pres- 
ton. No target was observed. Aircraft must 
be positively identified and radar contact 
established by the controller before radar 
vectors are commenced. Positive radar con- 
tact is accomplished by several means: 

• By the aircraft reporting over a known 
radio fix which the controller has described 
on his scope. 

• By ascertaining the heading of an aircraft 
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and requesting a turn to a designated head- 
ing for identification. 

• By a coded Beacon transponder response. 

A radar handoff would be effected in 
somewhat the same manner, the only excep- 
tion being that both facilities. New York 
Center and Idlewild Approach Control, 
would suiiiiltaiieouslv observe the aircraft 
during these procedures and the controlling 
facility would not relinquish control until 
the receiving facility had the aircraft posi- 
tively identified. It was testified that radar 
handoffs are the exception rather than the 
rule. Their use is not mandatory in the air 
traffic control system. Radar handoffs may 
be used at the discretion of the controller 
with prior coordination between facilities, 
or in the event of an emergency. A radar 
handoff was not used for United Flight 826. 

Since United 826 did not advise ATC 
of a failure of a component or components 
of the No. 2 omni receiver or request radar 
assistance. ATC could only assume that he 
was capable of providing his own navigation. 
Therefore, there was no requirement to ef- 
fect a positive radar handoff procedure be- 
tween New York Center and Idlewild Ap- 
proach Control. 

Air Traffic Control 

Victor Airway 123, upon which United 
826 was proceeding, is utilized and charted 
as a one-way inbound airway serving La- 
Guardia and Idlewild Airports. Under IFR. 
aircraft traversing this airway are controlled 
by the New York Air Route Traffic Control 
Center. Under VFR weather conditions, 
aircraft may traverse this airway without an 
ATC clearance, in which event ATC would 
not have knowledge of such aircraft's posi- 
tion. altitude, destination, or identification. 
Further, air traffic procedures do not provide 
for the separation of cn route IFR and VFR 
traffic except in designated positive control 
airspace. In view of the fact tlrat the 
weather in the New York area on Dec. 
16. 1960, during the period 1000 to 1100. 
was not conducive to VFR operation, it is 
highly improbable that VFR traffic would 
have been traversing Victor 1 23 on approach 
control radar. On the basis of all available 
meteorological information, it is concluded 
that the w'eather conditions in the New 
York area were such that between the alti- 
tude of 300 ft. and 18,000 ft., VFR flight 
could not have been employed. 

The New York Center records indicate 
that there were no IFR aircraft overflying 
the New York Metropolitan area via Victor 
123 during the period 1000 to 1100 on Dec. 
16, 1960. Consequently, the aircraft ob- 
served on radar by LaGnardia Approach 
Control could only have been traffic des- 
tined for one of two airports, LaGnardia or 
Idlewild, or an unidentified aircraft. Since 
LaGnardia Approach Control did not have 
a flight progress report on the unidentified 
traffic, they were aware that the traffic on 
Victor 123 was not destined for their air- 
port. In order to have been certain of the 
destination of the unidentified aircraft, the 
approach controller could have requested 
this information from the New York Cen- 
ter. It is doubtful that LaGuardia Approach 
Control could have established communica- 
tion with the New York Center, identified 
the aircraft, and transmitted effective in- 
struction in approximately 39 sec. The only 
immediate alternative action that could have 


SHOWN ACTUAL SIZE 


KEARFOTT SIZE 5 COMPONENTS 

For Servo System Miniaturization 

■ Synchros ■ Servo Motors ■ Synchronous Motor 
■ Motor Generators ■ Gearheads, Brakes, Clutches 

A complete family of Size 5 components for every servo system 
function is now available from Kearfott. This series affords complete 
latitude in miniaturization, with performance and reliability normally 
found in much larger units. 

Stainless steel housings, shafts and bearings protect against environ- 
ment-add to stability under shock and vibration. • Standard 26-v, 
400-cps excitation. • Synchro and resolver accuracy ±10 min. • Oper- 
ating temperature range -55" to +125C. Computer-designed for 
optimum performance. 

For complete data write Kearfott Division, General Precision, Inc., 
Little Falls, New Jersey. 



WELDED 
MINIATURE 
TRANSISTORIZED AMPLIFIER 

This encapsulated 5-watt amplifier, approximates one cubic inch in 
volume. Component elements are mounted in a high-density three- 
dimensional mass, and leads are interconnected by resistance spot 
welding. This process assures extremely high reliability. 

High stiffness-to-weight ratio of the encapsulated amplifier makes 
it particularly suitable in missile and high-speed-aircraft applica- 
tions under extreme shock and vibration. 


CHARACTERISTICS 


Mounting Base 
Signal Frequency 


Adjustable 

Gain Stability -3 db {-5S C to - : 

Typical Loads Kearfott Size 8, It 
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DESIGN AND DEVELOPMENT ENGINEERING 

A CHALLENGE 
OR A COUCH? 


It has been said that nations rise or fall according to the 
way they meet each new challenge. In this respect, what is 
true of nations is also true of industries— and men. 

RCA Burlington, Mass, plays an important part in 
helping our nation to meet today’s challenge. That’s why we 
are particularly interested in engaging those engineers and 
scientists who can lose themselves in work— until a job is done. 

Of course RCA Burlington offers all the important 
"fringe” benefits: a complete retirement and insurance plan, 
liberal vacation, educational assistance, excellent salary, 
planned advancements, and a new air-conditioned facility. 
We do not belittle the importance of these things. But we 
do emphasize that at RCA Burlington, the importance of 
the work comes first! 

• Because of the urgent need for the design and develop- 
ment of new aerospace and satellite systems or equipments, 
we need many top-level engineers in the following areas: 


Microwave Design 
Missile Test Equipment 
Optics 

Heat Transfer 
Radar Systems 
Computer Design 
Circuit Design 
Test Methods 


Logic Design 
Servomechanisms 
Advanced Developments 
Space Systems 
Applied Research 
RF Equipment Design 
Reliability 

Manufacturing Methods 


Guidance Systems 
Trajectory Analysis 
Mechanical Design 
Data Processing 
Operations Analysis 
Orbital Mechanics 
ECM 

Systems Integration 


If you are qualified— and if you are eager to help our nation 
meet its challenge— we would like to talk with you. 


Please 

contact: 


I Mr. John E. McManus, BRowning 2-1500 
> Radio Corporation of America, Dept. U-4G 

Aerospace Communications & Controls Division 
Burlington, Mass. 

(IS miles from Boston) 



THE MOST TRUSTED NAME IN ELECTRONICS 


been taken by the LaGnardia Approach 
Controller would have been to provide 
evasive radar vectors to TWA 266 on the 
assumption that the unidentified traffic was 
conflicting traffic. This provision of evasive 
vectors to TWA 266 would not be incum- 
bent on the controller inasmuch as the air- 
space in the area in which TWA 266 was 
operating had been assigned to LaGnardia 
Approach Control. 

The N'ew York Center RR5A Radar Con- 
troller's testimony that he observed United 
826 on his scope one to three miles south 
of Preston at the time the flight reported 
out of 6.000 ft. is inconsistent with the facts 
concerning the time of collision. It must be 
concluded that the controller's memory of 
the position of United 826. or the time of 
observation, is in error. If he were correct 
there could not have been a collision at the 
time and place it occurred. 

The Board concludes from the foregoing 
that the controller did not observe 826 at 
this location. 

The transmission "No. 2 navigation re- 
ceiver accessory unit out" has raised the 
question as to its precise meaning. An in- 
operative accessory unit is a term which can- 
not be accurately applied to this DC-8. It 
appears that the description of the malfunc- 
tion relates to the VOR instrumentation in 
earlier aircraft on which the crew had more 
operating experience. The comparable unit 
installed on the DC-8 would have been cor- 
rectly named the VHF navigation No. 2 
instrumentation unit; however, the function 
of the units in both aircraft was basically 
the same. Assuming that this unit was in- 
operative due to a loss of power, the fol- 
lowing effects might have been observed by 
the crew: 

Condition One 

VHF NAV-2 II w Circuit Breaker (OA 
Bus 3) Open 

Indication to Crew 
a. No. 2 PDI red warning flag visible, 
b No. 2 RMI-VOR (double barred) 
pointers became sluggish, 
c. No audio signal. 

Condition Two 

VHF NAV-2 28v.d.e. Circuit Breaker (DC 
Bus 3) Open 

Indication to Crew 

a. No. 2 PDI red warning flag visible. 

b. No. 2 RMI-VOR (double barred) 
pointers drift. 

c. No audio signal. 

Condition Three 

First officer's heading output radio fuse open 
Indication to Crew 

a. No. 2 PDI red warning flag visible. 

b, No. 2 RMI-VOR (double barred) 
pointers will not respond to change in 
heading or frequency selection. 

Condition Four 

VHF NAY Transformer No. 2 Circuit 
Breaker Open 

Indication to Crew 

a. No. 2 PDI red warning flag visible. 

b. First officer’s RMI-VOR card and No. 
2 RMI-VOR (double barred) pointers will 
not respond to change in heading or fre- 
quency selection. 

These conditions were likely the result of 
a faults* unit or wiring and resulted in a red 
warning flag, open circuit breaker or blown 
fuse. Admittedly this would has-c hcen an 
obvious symptom of a malfunction to the 
extent that the crew would have recognized 
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Wings Mated to Short Skyvan Transport Prototype 

Wings have been mated to the Short Skyvan twin-engine transport prototype now being built by Short Brothers & Harland at Belfast, 
Northern Ireland. First flight, originally schednlcd for this summer, has slipped to October, and the airplane w ill not be shown at the 
annual Farnborough Air Display in September (AW June 25, p. 27). Powerplants will be two Continental GTS 10-520 engines. 


the failure without the appearance of a red 
warning flag. 

Prior to the clearance via Victor 30, 
United Flight 826 had been cleared Allen- 
town VOR direct Robbinsville VOR. Ac- 
cordingly, the ffightpath after passing the 
Allentown VOR was projected on the basis 
of a turn to a direct heading to Robbinsville 
VOR. and this heading maintained until 
intercepting Victor 30. The transcriptions 
indicate that the aircraft was established on 
Victor 30. and at 1 029:02 was given a posi- 
tion by the New York Center as approxi- 
mately two nautical miles from crossing Vic- 
tor 433. It was assumed that the aircraft 
would be flown within the confines of Vic- 
tor 30 airway until the turnoff to intercept 
Victor 123, In considering that one VOR 
receiver may have been inoperative, the turn 
onto Victor 123 was plotted as a gradual 
turn to the 050-deg. radial of Robbinsville 
in order not to overshoot the centerline of 
Victor 123. From the point of interception 
of Victor 123, the ffightpath was projected 
in a straight line to the collision point com- 
puted as approximately 6.555 ft. from the 
center of Miller Field on a bearing of 31 5 
deg. magnetic. This ffightpath was derived 
independent of the flight recorder infomia- 


TWA Clearance 

TWA Flight 266 had been cleared from 
Mlcntown VOR via Victor 6 to the Linden 
Intersection. It was assumed that the air- 
craft would be flown along the centerline 
of Victor 6 until being vectored for an ap- 
proach to the LaGuardia Airport. At 
1030:49 TWA Flight 266 was requested to 
reduce to approach speed, and subsequently 
given turns to headings of 1 30 deg.. 1 50 
deg., and 130 deg. 

These turns to headings were properly 
executed. 

Accordingly, a ground speed of 160 kt. 
was considered reasonable in projecting the 
probable path of flight while being vectored, 
and the path was plotted from the estimated 
collision point back to Victor 6 on magnetic 
headings of 310 deg., 330 deg., and 310 deg. 


The tunc of collision utilized is not in- 
tended to mean that this is the precise time 
of collision. In order to have a starting point 
for the purpose of establishing approximate 
geographical positions at one-minute inter- 
sals, 1033:39 was selected as a reasonably 
within-range figure for the following reasons: 

• It marks a definite point in the transcript 
of the recordings, i.e., the end of the "open 
mike" sound. 

• This time point was selected as within 
reasonable limitations based upon: 

a. At 1053:42 TWA 266 was instructed 
to turn left to a heading of 100 deg. 
Tins instruction was neither followed 
nor acknowledged, according to the 

b. AM 033:26 TWA 266 was advised of 
traffic at 3 o'clock one mile. Assuming 
the accuracy of the one-mile figure and 
using a ground speed range from 240 
kt. to 320 kt. for the unidentified tar- 
get. the time to collision is 1033:26 plus 
10 sec. equals 1033:36 or 1033:26 plus 
15 sec. equals 1033:41. 

• United Flight 826 reported approaching 
Preston at 1033:2S. Detailed landing in 
formation to United 826 ending at 1033:54 
was given by fdlewild Approach Control, 
but was not acknowledged, although all pre- 
vious instructions had been acknowledged in 
approximately six seconds or less. It was 
therefore considered that the collision oc- 
curred within the time interval 1033:30- 
1034:00. 

Since the time of 1033:39 represented a 
definite time point in the transcribed record- 
ing tapes approximately midway between 
the foregoing time computations, it was 
selected for the purpose of plotting the ap- 
proximate geographical positions of the air- 
craft along the ffightpath at one-minute in- 

The ffightpath of United 826 as derived 
from the flight recorder readout was plotted 
independently of the information obtained 
from the communications tapes. The two 
tracks depicted in the map are similar. The 
starting point of each track was the point 
of collision as determined by the trajectory 
study. The ffightpath was tlien worked out 


in reverse from this point using the infor- 
mation obtained from the flight recorder 
readout. The successive points were deter- 
mined and plotted back along the flight- 
path to Allentown. 

Tile data points were then joined in a 

Flight recorder tapes of selected flights 
making ILS approaches under instrument 
weather conditions to New York Interna- 
tional Airport from the areas of airways 
Victor 30 and Victor 123 between Dec. 8 
and Dec. 16, 1960, were plotted. Only two 
of the 31 computed around tracks included 
a holding pattern at Preston, Most of the 
remaining tracks indicated turns at or in the 
general vicinity of Preston. However, pos- 
sible track inaccuracies resulting mainly from 
tolerances in indicated airplane headings and 
possible differences between actnal and re- 
ported winds preclude determination of 
the exact distance from Preston at which 
these turns were made. 

VOR Stations 

United Air Lines Flight 826 did not enter 
a holding pattern at Preston Intersection 
but proceeded northeast on Victor 123. 
This raised the question of the reliability 
and integrity of the VOR radio navigation 
signals transmitted from Robbinsville, Colts 
Neck, and Solberg which define the Pres- 
ton Intersection. Many theories has*e been 
advanced to explain how incorrect naviga- 
tion information could have existed in the 
vicinity of Preston at the time of the ac- 
cident. It has been suggested that false 
radio hearing information existed at Pres- 
ton and could have been caused by co-chan- 
ncl interference, harmonics, industrial radio 
noise, reflections, vertical polarization, and 
a transmitter malfunction. 

To appreciate and evaluate each theory, 
a brief review of VOR operating principles 
is presented. 

VOR stations at the above three locations 
arc operated and maintained by the Fed- 
eral Aviation Agency and transmit signals 
in the very high frequency radio spectrum. 
Each station is located at a carefully se- 
lected site. The structure houses the trails- 
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fled models designed for individual op- 


Opportunity for men with 
limited capital to own a 
profitable Beechcraft dealership: 

Low-priced, high quality BEECHCRAFT MUSKETEER opens up 
new franchise opportunities in selected areas throughout the U. S. 
for men with limited capital who want to build a profitable business. 




This is a satellite seeking re-entry . . . 


Some men are satellites. There is a predictable period to their travels through the 
rocket motor industry. Sometimes sunseeking, occasionally mildly eccentric, they 
find security in returning to the same old paths. ■ They will not find entry at 
UTC. ■ United Technology Corporation has an increasing number of positions open 
for scientists consciously seeking new paths. Important and challenging studies 
underway include multimegapound, segmented, solid-propellant boosters; hybrid 
engines; ablation-cooled thrust chambers, filament-wound fiberglass motor casings. 
Scientific staff members are preeminent in American rocketry. UTC is solidly 
backed by the tremendous resources of its parent organization, United Aircraft 
Corporation. The company's assets include a 30-acre Research and Engineering 
Center, and a 5000-acre Development Center. ■ Satellite types won’t rise to UTC's 
invitation. Those scientists who do will come to UTC to help create some of 
America’s best rocket motors. ■ An Equal Opportunity Employer. 



For information, contact J. W. Waste, Dept. 16A, P.O. Box 358, Sunnyvale, California 


Opportunities in 


Rocket Propulsion 

UTC 

STRUCTURES ENGINEERS 
AND STRESS ANALYSTS 

United Technology Corporation 
has career opportunities at various 
levels for Structures Engineers 
and Stress Analysts. 

Project assignments will involve 
work in many exciting rocket pro- 
pulsion programs, including multi- 
megapound solid propellant super 
boosters, hybrid rocket engines, 
and other rocket motor projects. 
As a member of UTC’s Engineering 
Sciences staff, successful appli- 
cants will develop and apply 
experimental and theoretical 
methods of structural analysis. 
You will participate in group effort 
involving thermodynamics and 
structures analysis associated 
with our various propulsion pro- 
jects. You will consult with design- 
ers and project personnel in as- 
suring structural integrity of 
rocket motor components and 
assemblies. 

Requirements: An advanced de- 
gree in aeronautical, mechanical, 
or civil engineering, preferably 
with experience in structural 
analysis of aircraft/aerospace 
components. 

United Technology Corporation’s 
new Research and Engineering 
Center is located in the heart of 
the San Francisco Bay area; you 
will find contemporary living at its 
finest, and an unparalleled variety 
of recreational activities. 

UTC is an Equal Opportunity 
Employer. 

United Technology 
Corporation 

Oe o, .~* A. Sox 3S8. Sunnyvale, Calif. 
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One of the most serious conditions that 
can arise once a null or weak signal zone is 
developed in the VOR pattern is the reflec- 
tion of a signal of another azimuth into the 
null. To aid in resolving this possibility 
the Colts Neck site was studied for land- 
scape. structure, or device winch would 


lion. Two objects, a metal-roofed barn, and 

sidcred as possible reflectors. To ascertain 
the effect of these objects as reflectors, a 
mathematical analysis disclosed that the sig- 
nal received by any aircraft following the 
path the United flight is believed to have 
followed would he unflyablc and instrument 
reaction would certainly alert the crew to 
unusual conditions. It was suggested that 
two hills in the area of the Colts Neck sta- 
tion may have reflected nndesired azimuth 
signals into the Preston area, but again the 
character of the resultant signals received 
by an aircraft would he unusual and notice- 
able to a flight crew. The reception of a 
satisfactory signal by American Flights 46 
and 100 over Preston a short time after 
the passage of Flight S26 indicated that 
such a condition did not exist at 4.000 or 
6,000 ft. 

Normallv, the signal transmitted by a 
VOR station is predominantlv horizontally 
polariz.e<h | I lowcvcr. some vertical polar- 

tically polarized wave component of a sig- 
nal is transmitted in the same azimuth as 
the horizontally polarized portion, yet its 
bearing information is 90 deg. greater or less 
than the actual azimuth. Theoretically, the 
vertically polarized signal is generated by a 
separate portion of the antenna structure, 
which would cause the formation of a sep- 
arate and distinct signal pattern. This then 
would make the result of such polarization 
more effective in changing the resultant 
bearing received by an aircraft. A review 
of the flight check data of the Colts Neck 
station indicates a bclow normal level of 
vertical polarization throughout its history. 
Such a condition could go undetected by 
station monitoring equipment, but the lack 
of such polarization before and after the 
accident is a strong indication that it did 
not occur during the period when Flight 

flights experienced no failure or noticeable 
signal variation as they followed United S26 
up Victor 122. 

An extensive investigation was made of 
the transmitting equipment and station logs 
of the three stations involved. Signals from 

crable period of time. One period of moni- 
toring was conducted at the geographical 
position of Preston. There uas no evidence 
disclosed hv this phase of the investigation 
to indicate that any of the three stations 
was malfunctioning prior to. at the time of, 
or subsequent to, the accident. 

The Board believes that the failure to 
solve the time and distance problem asso- 
ciated with the clearance, in conjunction 
with the apparent failure of the No. 2 VOR 
accessory unit and resultant instrument pic- 
torial display, caused the passing of the 
Preston Intersection to be unobserved by 
the flight crew, lire flight was proceeding 
normally on the original clearance via Allen- 


to be inoperative. The message directed 
to United maintenance personnel via 
ARINC radio was an alert that cither the 
cockpit instrumentation, the navigation 
equipment, or both, would require atten- 
tion during the ground stay of the aircraft 
at Idlcwild. There was no report to the 
effect that navigation was difficult or im- 
possible. 

While cn route from Allentown to Rob- 


from the interception of Victor 123 to the 

Primary Error 

The crew committed a primary error by 
apparently failing to record and note the 
time and distance required to comply with 
their new clearance. It is logical, in view 
of the rapidity with which the flight was 
being maneuvered, to assume that the time 
and distance from the intersection of Victor 
30 and Victor 123 to Preston was not cor- 
rected from the original time and distance 
associated with the Robbinsville/ Preston 
clearance. This original time and distance 
was probably embedded in the crew's mind 
and, time-wise, they would have believed 
that Preston had not been reached. Logic- 
ally, since the No. 2 VOR accessory unit 
anil associated instruments were undepend- 
able, the captain would be expected to use 
a substitute method for determining Pres- 
ton by retiming the No. 1 VOR to Colts 
Neck or Solberg or by tuning the No. 1 
ADF to the Scotland Radiobeacon. If tuned 
to Scotland, the crew could have observed 
the pointer for the identification of Preston 
bv reading a magnetic bearing on tile No. 1 
ADF. The ADF is considered the logical 
instrument to use inasmuch as the flight 
would normally proceed toward Scotland 
after receiving a clearance to depart Preston. 

If the crew retuned the operable No. 1 
VOR after establishing their position on 
Victor 123, they could 
appropriate radial of til, 
by selecting 166 deg, i 
tuning to the Colts Neck frequency. If this 
were accomplished before passing the inter- 
section at Preston, they would have had an 
indication of the intersection by the float- 
ing pointer when passing Preston. If they 
had already passed Preston when the sclcc- 
lion was completed, the indication on the 
dial would have been a full deflection of 
the pointer, at which time they could have 
taken some action to discontinue further 
flight in a northeasterly direction. 

Normally, with both VOR units oper- 
; properly, the No. 2 VOR floating 


s the c 


section provided tl 
to Colts Neck and the w 
166 deg. to the station 
the No, 2 pointer on tl 
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Shortcut to a sum. The discoverer: Karl Friedrich Gauss, age six. Call it Cognitive 
Reorganization, Insight, Achphenomenon. It's that clickthat snaps ten separate num- 
bers into five pairs, each totaling eleven. The flash that pulls the parts into a whole. 
The new direction that yields more elegant methods of solution. 

Advances at Litton Systems are being made by engineers with impulses to ignore 
ceilings and break barriers. If you are impelled to turn your flashes Into facts, act 
now. Send your resume to Mr. Don A. Krause, Manager Professional and Scientific 
Staffing. You may expect prompt attention. 


□ LITTON SYSTEMS, INC. 

GUIDANCE AND CONTROL SYSTEMS DIVISION 

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF. 


would be identified while holding the 
outbound radial of 050 deg. of Robbins- 


RMI tuned* to Scotland. It idealized that 
the New York area charts do not indicate 
specifically the hearing of Scotland from 
Preston, but by inspection a very close ap- 
proximation of the correct bearing could be 

Prom the foregoing, the Board concludes 
that the crew of United 826 did not take 
note of the change of time and distance 
which would be associated with the new 
clearance and probably confused the ADF 
display with the anticipated VOR display, 
thereby exceeding the clearance limits. 

The Board concludes that while with this 
type aircraft it is possible to navigate with 
one VOR navigational unit, the high degree 
of cockpit occupation during the approach 

Norair needs inquisitive men 

ond operable VOR unit would have assisted 
in a positive identification of the Preston 
Intersection. The change of clearance from 
the original "Allentown, direct Robbinsvillc, 
Victor 123 to Preston," to the short cut 
clearance "present heading, to Victor 30. 
Victor 30 to Victor 123 to Preston,” added 
to the workload of revising and recomputing 

interval of time. 

The Board further concludes that the 
New York Center controller did not ob- 
serve United 826 proceeding through the 
Preston Intersection before he had advised 
the flight to contact Idlcwild Approach Con- 
trol and prior to the termination of radar 
service. When radar service was being ter- 
minated at 1033:20, Flight S26 had already 
proceeded eight or nine miles beyond Prcs- 

United 826 acknowledged this trans- 
mission at 1033:27, seconds before the col- 

J 

FAA Action 

Tire Board notes that during the course 
of this investigation the Federal Aviation 

strengthen the efficiency and effectiveness of 
its Air Traffic Control System, including the 

We're looking for men who’ve never outgrown the age of curiosity. Men who ask 
questions simply because the questions are there. If this is the way your mind 
works, why not get in touch with us? You'll find a stimulating variety of active proj- 
ects in work — projects to challenge the most penetrating curiosity. The following 
positions are available now: 

• A special regulation SR it - was issued 
which requires pilots operating under instru- 
ment flight rules to report in-flight malf.mc- 
ment° f navigation or communication cquip- 

• A program has been established for all 
turbine-powered aircraft to be equipped 
with distance-measuring equipment (DME) 
by Jan. 1, 1963. One year later, all aircraft 
of over 12,500 lb. maximum takeoff weight 

• Radar handoff service for arriving and de- 
parting aircraft in the New York area is be- 
ing performed to a much greater extent 
than was practiced before the accident. On 

• Controllers have been instructed to issue 
an advisory to arriving jet aircraft to "slow 
to holding pattern airspeed at least 3 min- 
utes before reaching holding fix.” 

Engineers in electronic checkout systems who have worked with advanced design 
and program development. 

Engineers whose background is in supersonic aerodynamics, stability and control, 
inlet design, ducting, and performance analysis. 

Engineers familiar with airframe structural analysis. 

Scientists specializing in infrared, optics, and electronic research. 

Engineers to work in data reduction. 

Scientists who know structures research and dynamics. 

Scientists who have done supersonic aerodynamic research. 

Scientists experienced in working with information and sensing systems, platforms, 
infrared, sensors, flight controls, airborne computing and data handling systems. 
Engineers familiar with programming, operations, and instrumentation for ballistic 
missile flight test. 

Reliability Engineers to assess the reliability and to optimize the configurations and 
mission profiles of space systems. 

Chemical Engineers to work on the development and applications of structural 
adhesives for aerospace vehicles. 

Metallurgical Engineers for research and development on materials and joining. 

• The Stroudsburg. Pa.. VOR name and 
identification signal (SSB) have been 
changed to Tauncrsvillc (TAT.) because of 
potential confusion with Solbcrg VOR 
(SBJ). 

• The Agency has issued a speed rule which 

If you'd like more information about these opportunities and others soon to be avail- 
able at Norair, write and tell us about yourself. M ABTU DAD 
Write Roy L. Pool, Engineering Center Person- A 1 H IfUl 

nel Office, 1001 E. Broadway. Hawthorne, Cal. «. couu ewonunrr nvwvn 


AVIATION WEEK 


SPACE TECHNOLOGY, July 16, 1962 


prohibits aircraft from exceeding 250 kt. 
when within 30 naut. mi. of a destination 
airport and below 10,000, except where the 
safety requirement of tactical military jets 
dictates a higher minimum speed, which 
then applies to these aircraft. 

Probable Cause 

The Board determines that the probable 
cause of this accident was that United 
Flight 826 proceeded beyond its clearance 
limit and the confines of the airspace allo- 
cated to the flight by Air Traffic Control. 
A contributing factor was the high rate of 
speed of the United DC-8 as it approached 
the Preston intersection, coupled with the 
change of clearance which reduced the en- 
route distance along Victor 123 by ap- 
proximately 11 mi. 

By the Civil Aeronautics Board: 

Alan S. Boyd, Chairman; 

Robert T. Murphy, Vice Chairman; 

Chan Gurney, Member; 

G. Joseph Minetti, Member; 

Whitney Gillilland, Member. 

Investigation and Hearing 

The Civil Aeronauties Board was notified 
that there was apparently an aircraft colli- 
sion over Staten Island, New York, approxi- 
mately 1050, Dec. 16, 1960. Investigators 
were immediately dispatched from the 
Washington office to aid the New York 
office investigators who were already on the 
scene. The investigation was initiated in 
accordance with the provisions of section 
702(a)(2) of the Federal Aviation Act of 


A public hearing was ordered by the 
Board and was held in the ballroom of 
the St. George Hotel, Brooklyn. New York, 
on Jan. 4 through Jan. 13, 1961, Seventy- 
nine witnesses were interrogated and a large 
amount of documentary material was 
received in evidence. 

A second public hearing was held at 
Civil Aeronautics Board Headquarters in 
the Universal Building, 1825 Connecticut 
Avenue, Washington, D. C., on July 21 
and 22, 1961, at which time fifteen addi- 
tional witnesses were interrogated and 
and several witnesses recalled. Additional 
exhibits were introduced into evidence. 
Air Carriers, Personnel 

Trans World Airlines, Inc., a Delaware 
corporation, is a scheduled air carrier with 
its principal offices located at Kansas City, 
Mo. It possesses a currently effective certifi- 
cate of pubic convenience and necessity 
issued by the Civil Aeronautics Board and an 
air carrier operating certificate issued by 
the Federal Aviation Agency. These author- 
ize the carrier to transport by air persons, 
property, and mail over various routes 
including that from Dayton, Ohio, to New 
York, N. Y. 

United Air Lines, Inc., is a Delaware 
corporation with its corporate offices in 
Chicago, 111. The company is engaged in 
transporting by air persons, proper!:, and 
mail. It holds a currently effective certifi- 
cate of public convenience and necessity 
issued by the Civil Aeronautics Board and 
an air carrier operating certificate issued 
by the Federal Aviation Agency. There 
authorize operation over a number of 


routes including that of Los Angeles, Calif., 
to New York, N. Y. 

Capt. David A Wollam, age 39, was 
cmploved bv Trans World Airlines on 
May '23, 1945. He held a valid airman 
certificate with a currently effective airline 
transport certificate No. 261640. His 
ratings included DC-3, Martin 202 and 
404. and Lockheed Constellation aircraft. 
Capt. Wollam had a total of 14.5S3 Using 
hours, of which 267 were in the Constella- 
tion. He qiiahncd in this type of equip- 
ment on Sept. 9, 1952. He was current 
in the requirements of proficiency checks, 
line checks, route qualifications, and recur- 
rent training. His last FAA physical was 
passed on Oct. 31. 1960. 

First Officer Dean T. Bowen, age 32, 
was employed by Trans World Airlines on 
July 13, 1953. He held a currently effective 
airline transport certificate No. 1261217. 
lie was rated on Lockheed Constellation 

First Officer Bowen had a total of 6,411 
flying hours, of which 268 were in the 
Constellation. He qualified in this type 
equipment on May 13, 1959. He was 
current in all Federal Aviation Agency and 
company requirements. His last Federal 
Aviation Agency physical was passed on 
Sept. 17, I960.' 

Flight Engineer LcRoy L. Rosenthal, 
age 30, was employed by Trans World 
Airlines on Jan. 3, 1956. He held a 
currently effective airframe and powcrplant 
certificate No. 1329S10 and Bight engineer 
certificate No. 1340774. Mr. Rosenthal 
qualified as a flight engineer with the com- 
pany on May 9, 1956. He had a total 



BENDIX- 

PACIFIC 

NORTH HOLLYWOOD 


OFFERS THESE 
EXCELLENT 
OPPORTUNITIES 
FOR 

ENGINEERS 



MISSILE GUIDANCE ENGINEERS 

Senior Engineers with BSEE or MSEE experienced in Missile Guid- 
ance transistor circuit design including Video Amplifiers, Gating 
Circuits, Switching Circuits, Signal Level Detectors, etc. 

MICROWAVE ENGINEERS 

Senior Engineers with BSEE or MSEE experienced in the design of 
Microwave Systems for Radar, Missile Guidance, etc. 

APOLLO TELEMETRY PROGRAM 

Senior Engineers are required with a BSEE or MSEE experienced in 
Space Data Communications and Solid State Electronics to work on 
the Apollo Telemetry Program. 

UNDERSEAS WARFARE 

Senior Engineers with BSEE or MSEE experienced in design of Sonar 
Transducers for Anti-Submarine Warfare and Underwater Navigation 
and Range Instrumentation. Additional requirements exist for 
Torpedo Guidance Systems Engineers involving semi-conductor 
circuitry. 

MILITARY NAVIGATION 

Senior Engineers with BSEE and experience in low frequency elec- 
tronic circuit design, aircraft instrumentation, involving transistor 
techniques, and the design of high power transmitters. 


Please send resume to: 
W.C. WALKER 
Engineering 
Employment Manager 




Bendix-Pacific Division 

1 1600 Sherman Way, North Hollywood, Calif. 
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of 5,561 flying hours, of which 204 were 
in Constellation equipment 

Stewardess Margaret Gcrnat, age 24. was 
employed by Trans World Airlines on 
Oct. 15, 1958. Stewardess Patricia Post, 
age 21. was employed bv Trans World Air- 
lines on Jan. 1. 1960. 

UAL Flight Personnel 

Capt. Robert II. Sawyer, age 46. was 
employed by United Air Lines on Jan. 2, 
1941." He held a valid airman certificate 
with a currently effective airline transport 
certificate No. 70677. His ratings included 
DC-3. B-247. DC-4, DC-6, DC-7, and DC-8 
type aircraft, Capt. Sawyer had a total of 
19.100 flying hours, of which 344 were in 
DC-8 type aircraft. He qualified in DC-8 
type aircraft on June 6. 1960. lie was 
current in the requirements of proficiency 
checks, and route qualifications. His last 
Federal Aviation Agency physical examina- 
tion was on Sept, 26. I960. 

First Officer Robert W, Fiebing, age 40, 
was employed by United Air Lines on 
May 1. 19>1. He held a currently effective 
airline transport certificate No. 439262. Ilis 
ratings included DC-3, DC-4, DC-6, DC-7, 
and DC-8 aircraft. First Officer Fiebing had 
a total of 8,400 hr., of which 416 were in 
DC S type aircraft. He was rated in DC 8 
aircraft on May 3, 1960. His last Federal 
Aviation Agency physical was Aug. 23. I960. 

Second Officer Richard F.. Pruitt, the 
flight engineer, age 30, was employed by 
United Air Lines on Sept. 15, 1955. He 
held an airline transport certificate No- 
1161137 and flight engineer certificate No. 
1329809. His ratings included DC-6, DC 7. 
and DC-8 type aircraft. Second Officer 
Pruitt had a total of 8,500 hr. of flung 
time, of which 379 were as flight engineer 
in DC-8 tvpc aircraft. He was rated in DC-8 
type aircraft on Dec. 15, 1959. Ilis last 
FAA physical was Aug. 23, 1960. 

Stewardess Mary J. Mahoney, age 24. was 
cmplovcd by United Air Lines on Oct. 31, 
1955. Stewardess Anne M. Bouthen. age 29. 
was employed by United Air Lines on 
Aug. 25. 1954. Stewardess Patricia A. Kel- 
ler, age 26, was employed by United Air 
Lines on July 2S, I960.' Stewardess Augus- 
tine L. Fcrrar. age 22, was employed by 
United Air Lines on May 30, 1956. 

Trans World Airlines Aircraft 

N 6907C, a Lockheed Constellation, 
model L-1049A, manufacturer's serial N'o. 
4021. was delivered to Trans World Air- 
lines on Oct. 16. 1952. At the time of the 
accident the aircraft had a total of 21,555 
flying hours. A line maintenance operation 
had been conducted 149 hr. prior to the 
accident. The aircraft had been flown 3,955 
hr. since its last overhaul. The aircraft was 
equipped with Wright engines, model 
WAD 975C1SCB-1 and Hamilton Standard 
propellers model 43E60 with model 6901-0 
blades. 

United Air Lines Aircraft 

N 801 3U, a Douglas DC-8, manufac- 
turer's serial No. 45290. was delivered to 
United Air Lines on Dec. 22, 1959. At the 
time of the accident the aircraft had a total 
of 2,434 living hours. The aircraft had been 
flown 42 hr. since the last overhaul. The 
aircraft was equipped with Pratt & Whitney 
JT3C-6 turbojet engines. 
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Tomorrow is too slow. We want answers today. By constantly chal- 
lenging the state of the art, by probing and searching, we keep advancing. 
Do YOU share in this unrest? 

If so. career opportunities offering professional challenge are available 
in the following fields: 

• PROJECT ENGINEERS — Plan, direct and evaluate project design and 

engineering efforts for solid propellants, rocket motors and associ- 
ated equipment. 

• PROCESS ENGINEERS — Maintain continuing analysis of process 

equipment and performance in order to improve product quality, 
yields and maintenance costs. 

• MANUFACTURING ENGINEERS - Design of equipment and special 

tools for manufacturing and processing of solid propellant motors. 

• INDUSTRIAL ENGINEERS — Evaluate and recommend procedures 

relative to material handling, time and motion standards and work 
methods. 

• PROGRAM MANAGEMENT — Development and implementation of 

engineering liaison procedures (PERT), controlling programs in ord- 
nance configuration changes, development of missile hardware, pro- 
pellant insulation. 

• PROPOSAL SPECIALISTS — Develop, coordinate and prepare cost 

proposals in support of the contract. 

For additional information concerning challenging opportunities with 
Thiokol. please send resume in confidence, with salary requirements, to 
Mr. William J. Labus at 

THIOKOL CHEMICAL CORPORATION 
Dept. 7-16 

120 South Main Street, Brigham City, Utah 

An equal opportunity employer. 
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ENGINEERS/SCIENTISTS JOIN US IN GIVING A NEW DIRECTION TO AEROSPACE TECHNOLOGY 



orbital rendezvous “ Only One of the Critical Aerospace Problem 

Areas for which REPUBLIC’S PAUL MOORE RESEARCH CENTER has R & D Contracts 

Republic is deeply engaged in a diversity of investigations aimed at achieving successful rendezvous in 
orbit of manned and unmanned space vehicles. This work explores the full spectrum of theoretical and 
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LETTERS 


Merger Comment 

As Chairman of the American Rocket So- 
ciety Finance Committee and Co-Chairman 
of the Working Group on Finances in the 
ARS-IAS Consolidation Steering Commit- 
tee, I would like to comment on your article 
"Finances Loom as Major Problem After 
IAS-ARS Consolidation” in the June 18 is- 
sue (p. 28) of Aviation Week. 

From the ARS standpoint, and 1 feel sure 
from the IAS standpoint as well, we are not 
engaging in merger talks for financial reasons. 
ARS is in fine financial health — finer than at 
any time in its 32-year history, and does not 
anticipate a "sizable year-end deficit" in 
1962 operations — contrary to the quotation 
you have attributed to Mr. Root. The men- 
tion of a small ARS liability in the Principles 
of Consolidation document has given rise to 
some misunderstanding of the ARS financial 
position. I would like to take this oppor- 

Scvcral years ago the ARS auditing firm 
advised the society to classify incoming 

come." Therefore, instead of entering $20 
as received, when a member pays his dues, 
we enter $1.67 per month throughout the 
year. Had it not been for this bookkeeping 
change, ARS would be in a positive financial 
position today. We have over $230,000 cur- 
rently in the “deferred income" category. 

As a matter of principle, the ARS Board 
has never felt that it was desirable for the 
Society to accumulate large financial hold- 
ings. It certainly would have been simple to 
do this by merely holding down expendi- 
tures on member services. 

To give you an idea of the conscientious- 
ness with which the Board has authorized 
these expenditures, I offer here a tabulation 
of the costs over the past nine years and pro- 
jected through 1963: 


Dollars 

Spent 

1954 $60,000 

1955 137,000 

1956 228,000 

1957 465,000 

1958 613.000 

1959 905,000 

1960 929,000 

1961 1,241,000 

1962 1,270,000 

(Prcd.) 

”1963 1,714,000 

(Pred.) 

"ARS alone. 


Members Dollars 
(Beginning ^Spcnt/ 

2.500 $24 

3,000 46 

3.500 65 

.5,000 93 

7.500 82 

11.500 79 

13,750 68 

17.500 71 

20.500 62 

23.500 73 


A surplus has been budgeted for 1962, 
and in the first six months of the year the 
budget has been outperformed substantially. 
In any case, the Society is very healthy in 
the three areas that most vitally affect the 
financial state of any professional organiza- 
tion. Membership income is up 32% the 
first six months of 1962 over 1961. Adver- 
tising income is up 8%, and, as you know, 
most magazines in the aviation and space 
field are down in advertising. We expect as 

17th Annual Meeting in Los Angeles, Nov. 
13-18, as was received last year from the 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor. Aviation Week. 
330 IT'. 42nd St., Note York 36. N. Y. 


s will he withheld o 


be considerably lower. (Incidentally, the 
AIA ruling on exhibits has not materially 
affected the ARS Space Flight Exposition 
because AIA companies have recognized it 

medium for the astronautics field.) 

We’re very glad to note your continued 
interest in the merger proceedings. ARS is 
organizing a forum on the merger during its 
Lunar Missions Meeting in Cleveland: it 
will be held at 1:30 p.m. on Wednesday, 
July 18, at the Pick-Carter Hotel. We hope 
*" — ill be there. 


l. Caos: 


ARS Finan 
Co-Chairma 
ARS-IAS W 


Thrust Error 

Small correction re cover caption AW 
June 25, p. 19: 

Correct thrust rating for F-l engine is 1 .5 
million lb. vice 150,000. We need every 
pound we can get — don’t take any awav. 

Carman Saraceno 
Philadelphia, Pa. 

( Reader Saraceno is correct, and AW & 
ST apologizes to North American Aviation's 
Rocketdvnc Division, which recently ob- 
tained thrust of 1.5 million lb. lot 151.S sec. 
on the test stand at Eduards AFB with the 
F-l engine. Out typewriter slipped! — Ed.) 


Satellite Tracker 

We at Itek read with interest and pleas- 
ure the story on p. 85 in the June 1 1 issue 
■oil the Satellite Tracker at AFMTC. We 
were especially interested because our vice 
president and director of research and de- 
velopment, Dr. D. E. Macdonald, was re- 
sponsible for the design and development of 
the 240 in. focal length telescope which is 
the key element of the tracker. When Dr. 
Macdonald was still at Boston University's 
Physical Research Laboratory, a group of 
scientists under his direction evolved the 
idea of taking a basic Gregorian Optical 
System and folding the optical path via 
mirrors to reduce the physical dimensions 
of the scope to less than 10 ft. This same 
group, now at Itek, is currently engaged in 
similar telescope-design programs. 

Of additional interest is the fact that the 
tracker most recently made the front page 
of the New York Times when it was used 
to track for TV audiences the capsule sepa- 
ration sequence of the Scott Carpenter 
manned orbital shot. Originally built for 


the Aerial Reconnaissance Laboratory, 
Wright-Patterson Air Force Base, the trackei 
is currently being used by a group at Patrick- 
Air Force Base under the direction of Wal- 
ter H. Manning, Jr., to study satellites. Its 
sensitivity and resolving power arc so great 
that is has enabled Mr. Manning’s group to 
deduce the length of Soviet satellites from 
pictures taken through the telescope. 

Your article is evidence of a renewed 
interest on the part of many in the poten- 
tialities for wedding photo-optical systems 
with image ortliicons for range instrumenta- 
tion and aerospace photography. Along these 

arc engaged in a number of in-house research 
and development programs to increase the 
resolution of basic TV systems by improving 
cathode ray tubes and their related electronic 
circuitry. Accordingly, we would be most 

tion Week on this subject. 

Harry H. J. Vikns 
Program Plannci 
Itek Corp, 
Lexington, Mass. 

(Aviation Week and Space Tech- 
nology readers will remember that pho- 
tographs taken by the AFMTC satellite 
tracker, shawms booster engine cut-off and 
separation from the Atlas missile which 
powered Lt. Cdr. Scott Carpenter's Mer- 
cury capsule, were published in the June 
4 issue, pp. 26-7. — Ed.) 


Regulation Rap 


York accident rephrased a peculiar piece of 
CABish which said that "A program has 
been established (by FAA) for all turbine 

tancc measuring equipment (DME) by Jan. 
1, 1963. One year later, all aircraft of over 
1 2,500 lb. maximum takeoff weight must be 
so equipped.” 

Niceties of CAB wording — "program" — 
or no, the readily understood inference is 
that there is an FAA regulation now in exis 
fence requiring •DME to be aboard some 
aircraft by some dates. 

Facts indicate that there was a Notice of 
Proposed Rule Making issued by FAA on 
May 19, 1961, which proposed various dates 
for various aircraft to be equipped with 
DME. Industry commented on these pro- 
posals. 

This proposal (Draft Release 61-11) has 
not been acted upon by FAA. 

CAB staff's confusion over what has been 
FAA proposed vs. what has been FAA en- 
acted mirrors this writer's private view of the 
present FAA regulation-mill activity which 
has turned out in the first six months of this 
year 31 Notices of Proposed Rule Making 
compared to 28 in all of 1961, 15 in all of 
1960 and 17 in all of 1959. 

William K. Lawton 
Executive Director 
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in recording 
reliability 

means 
nothing 


. . . without the dimension of time. Performing to standards month after month, 
year after year, is the true measure of reliability. It is, in fact, the true measure of 
Brush Recording Systems that have documented much of the information from vehicles and satellites 
since the beginning of the space age. That’s why Brush is able to design Recording Systems that 
originally meet MIL specs . . . Analog Recorders . . . 120 channel Operations Monitors and the combination 
AN/SEQ Recorder that simultaneously records both analog data and sequential events. Vital components 
in every standard Brush system conform to these rigid requirements: pen motors, transmissions, 
circuit boards, hardware and wiring. This capability and experience is unmatched in the industry. 

Before prototype design becomes a problem— write Brush for complete details. 
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Varian Associates’ family of pulsed driver traveling wave tubes is the most complete in the microwave industry. These 
state-of-the-art tubes are available in power ranges from 5 kW to 50 kW, to satisfy requirements of modern radar sys- 
tems. Tube construction employs contra-wound helix or ring-bar circuits to permit efficient operation. 

Varian’s driver TWT family covers a wide range of varying operational requirements. All have wide bandwidth and flat 
gain characteristics. Most are periodic permanent magnet focused, some are solenoid focused for use in phased array 
systems or other special applications. Varian pulsed TWT's feature high duty cycles, long pulse capability, high efficiency. 

If your special radar requirements demand high-performance driver TWT's, Varian has (or can design) the tube for you. 
For additional information, contact Tube Division. 


Tube 

Type 

Frequency 

Range 

(Gc) 

Peak 

Power 

(KW) 

Average 

Power 

(watts) 

Pulse 

Width 

Microseconds 

Gain 

(db) 

Focusing 

Modulation 

VA 1 34B 

0.5-0. 6 

5 

350 

600 

35 

PPM 

Grid 

VA 137C 

0.87-1.00 

5 

350 

600 

45 

PPM 

Grid 

VA 133D 

1.25-1.40 

5 

350 

600 

50 

PPM 

Grid 

VA 131 E 

1.25-1.70 

25 

150 

35 

35 

PPM 

Grid 

VA 1 31 B 

1.25-1.70 

50 

200 

30 

40 

PPM 

Grid 

VA 128C 

2.9-3.35 

5 

15 

10 

30 

PPM 

Grid 

VA 1 39A 

5.20-5,90 

5 

10 

10 

50 

Solenoid 

Cathode 

Pulsed 


VARIAN associates 


PALO ALTO 22, CALIFORNIA 


Varian Subsidiaries: BOMAC LABORATORIES, INC. • S-F-D LABORATORIES. INC. • SEMICON ASSOCIATES, INC. 
VARIAN ASSOCIATES OF CANADA, LTD.* SEMICON OF CALIFORNIA, INC. • VARIAN A. G. (SWITZER LAND) 





